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TT would be ridiculoBSt to go about to 
'*• praife an art that all mankind know they 
cannot live peaceably without, and is near 
hand as ancient (no doubt.on it) as the world : • 
for how could men fet down to plant, with- 
out knowing fome diftindtion and bounds 
of their land ? But (negsflity being the 
# mothet"^of invention) we find the Egyp- 
tians, by reafon of the Nile's overflow- 
ing, which either waftied away all their 
bound-marks, or covered them over with 
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mud, brought this meafuring of land firft: 
into an art, and honoured much the pro- 
feflbrs of it. The ufefulnefs, as well as 
the pleafant and delightful ftudy, and 
wholefome exercife thereof, tempted fo 
many to apply themfelves thereto, that at 
length in Egypt (as in Bermudas) every 
ruftic could meafure his own land* 

From Egypt, this art was brought into 
Greece by Thales, and was for a long time 
called Geometry ; but that being *too com- 
prehenfive a name for the menfuration of 
a fuperficies only, it was afterwards called 
Geodaefia ; and what honour it ftill has con- 
tinned to have among the antients, needs no 
better proof than Plato's ctytcofArgoot i^ ug Htrnro.' 
And not only Plato, but moft, if not all 
the learned men of thofe times, refufed to 
admit any into their fchools, that had not 
been firft entered in the mathematics, efpe- 
cially geometry and arithmetic. And we 
may fee, the gijeat .monuments of learning 
built on thefe foundations continuing un- 
Ihaken to this day, fufEciently demonftrate 
the wifdora of the deligners in chooling 
geometry for their ground-plot. 

Since 
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Since which, the Romans have had fnch 
an opinion of this fprt of learning, that 
they conclu4ed that man to be incapable 
of commanding a legion, that did not pof- 
fefs at leaft fo much geometry, as to know 
how to meafure a field. Nor did they indeed 
either refpe6t prieft or phyfician, that had 
not fome infight into the mathematics. 

% 

Nor can we complain of any failure of 
refpedt given to this .excellent fcience by 
our modem worthies, miany noblemen, 
clergymen,' and gentlemen afFeding the 
iludy thereof: fo that we inay fafely fay, 
none but unadvifed rhen ever did, or do 
now ipeak evil of it. 

Befides the many profits this art brings 
to man, it is a ftudy fo pleafant, and af- 
fords fuch wholefome and innocent exer^ 
cife, that we feldom find a man that has 
once entered himfelf into the l^udy of 
Geometry or Geodaefia, can ever after 
wholly lay it afide : vfo natural is it to the 
minds of men, fo pleafingly infinuating, 
that the Pythagoreans thought the mathe- 
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m^tics to be only a reminifcience, or calling 
again to mind things formerly learned^ 

But no longer to -light candles to fee tlie 
fun by, let me come to my bulinefs, which 
is to fpeak fomething concerning the fol- 
lowing book ; and if you afk> why I write a 
book of this nature, iince we have fo many 
very, good ones already' in our own lan- 
guage ? I anfwer, Becaufe I cannot find in 
thofe books many things, of great confe- 
quence, to be underftood by the furveyor.. 
I have feen young men in America fp often 
at a lofs, that their books would not help 
them forward; (particularly in Carolina,) 
about laying out lands, when a certain 
quantity of acres has been given to be laid 
out five or fix times as broad as long. This 
I know is regarded as a mere trifle by a ma- 
thematician ; yet tc^ fuch as have no more 
of this learning, than to know how to mea- 
fure a field, it feems a difficult queftion : 
and to what book of furveying fhall they' 
repair to be rcfolved ? 

Alfo concerning the Extradtion of the 
Square Root ; 1 wonder that it has been fo 

much 
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much neglected by the teachers of this art, 
it being a rule of fuch abfolute neceflity 
for the furveyor to be acquainted with. I 
have taught here as plainly as I could de- 
vife, and that by the beft method now in 
ufe, ufing fewer figures, and being once 
well learned, charges the memory lefs than 
any other way* 

Moreover, founding the entrance of a 
river or harbour is a matter of great im- 
port, not only to feamen, but to all fuch as 
feamen live by ; I have therefore done my 
endeavour to teach the young artift how to 
do it, and draw a fair draught thereof. 

Many more things have I added, fuch 
as I thought to be new, and wanting ; for 
which I refer you to the book itfelf. 

As for method, I have chofe that w^hich 
I thought to be the eafieft for a learner ; 
advifing him firft to learn fome arithmetic, 
and after, teaching him how to extra6t ^ 
the fquare root. But I would not have any 
neophyte difcouraged; for if he find the 
firft chapter top hard for him, let him rather 
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ikip it, and go to the fecond and third 
chapters : thofe he will find fo eafy and de- 
lightful, that I am perfuaded he will be en- 
couraged to conquer the difficulty of learn- 
ing that one rule in the firft. chapter. 

From Arithmetic, I have proceeded on 
to teach fo much Geometry as the art of 

» 

furveying requires. In the next place, I . 
have fliewed by what measures land is fur- 
veyed, and made feveral tables for the re- 
ducing one fort of raeafure into another. 

From thence I come to the defcription 
of inftruments, and how to life them; 
wherein I have chiefly infifted on the femi- 
circle, it being the beft that I know of. 

The fixth chapter teacheth how to ap-. 
ply all the foregoing matters together, in 
the pradlical furveying of any field, wood, 
&c. divers ways, by various inftruments ; 
and how to lay down the fame upon paper. 
'Alfo at the end of this chapter I have largely 
infifted on, and by new and eafy ways, 

taught furveying by the chain only. 

« '. ' • ■ ' . . .- / . . J - 
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The feventh, eighth, ninth, tenth, and 
eleventh chapters, teach how to cart up 
the contents of any plot of land; to lay- 
out new lands ; alfb to furvey a manor, 
county, or country; and, how to reduce 
and divide lands, &c. 
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The twelfth chapter confifts wholly of 
Trigonometry, 

The . thirteenth chapter treats of heights 
and diftances, including, amongft other 
things, how to make a map of a river or 
harbour, and to convey water from a fpring- 
head to any appointed place, or the like, 

Laftly, at the end of the book, I have 
added a table of northing or fouthing, eaft- 
ing or wefting; or, (if you pleafe to call it 
fo) a table of difference of latitude and de- 
parture from the meridian, with directions 
for the ufe thereof. Alfo a table of fines 
and tangents, and a table of logarithms. 

I have followed Mr. HolwelPs method, 
in making the table Sf fines and tangents 
but tP every fifth minute, that being near 

enough 
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enough in pradtice for the furveyor's ufe ; 
for it is not poflible \Vith the beft inftru- 
ment that ever was yet made, to take an 
angle in the field nigher, if fo nigh, as to 
five minutes* 

AH which I commend to the ingenious 
reader, wifhing he may find benefit there- 
by, and defiring his favourable reception 
thereof accordingly. I conclude, 



Reader, 



Your Humble Servant, 



J-L. 
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IT is very neceilary for him that intends to be ari 
artift in the Meafuring of Land, to be^ well ac- 
quainted with arithmetic, as being the ground- 
Work and foundation of allarts and fciences mathe- * ^ •, 
matical; or at leaft not to be ignorant of the five firfl 
and principal rules thereof, viz. Numeration , Ad^ 
ditioHf SuhtraBiorii Multiplication y and Divi/ion: 
whichi fuppofing every Perfon that applies him- 
felf to the ftudy of this art to be ikilled in ; or if 
not, referring him to Books or Mafiers (every- 
where to be found) to leafn : I fhall name a fixth 
fule, as neceffary (if .not more) to be Xinderftood 
by the learner; whith is the extradion of the 
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fquafc foot; without which (thotigh ieldom 
mentioned by furveyors in their writings) ^ mm 
can never attain to a competent knowledge in the 
art : I (hall not therefore think it unworthy my 
pains (though perhaps other* meniiavc better done 
it before me) to fhew you eaiily and briefly how 
to do it. 



7J? e^ffoB the Square Root of any given Number 4. 

In the fii-ft place it is convenient to teH you what 
the fquare root i^ : it is to find out of any number 
propounded a lefs number, which number being 
jauUiplied in itfelf^jnay. produce the number pn>s 
poUnded^ As for example : fuppofe 8 1 be a num-* 
ber given me, I fay 9 is the root of it *; becaufe 9 
multiplied in itfelf, viz. 9 times 9 is 8 1 . Now 8 
could not be the root, for 8 times 8 is but 64 : 
tior cpuld 10, for lo times ten is 100 ; therefore, 
I fay, 9 muft needs be the ro6t, becaufe multiplied 
in itfelf, it makes neither more noi^ lefs than the 
number propounded^ viz. 8^1 • 

Again : Suppofe' 1 6 be 
4 the number given, I Szy 

the root of it is 4, be-^ 
caufe 4 multiplied in it<^ 
felf makes 1 6* For your 
better underflanding fee 
this $gure, which is a 
great fquare, containing 
1 6 little fquares ; . any fide 
of which »great fquare^ 
contains 4 l^tle i^xxt&^ 



IMMMirtft 



which, is (Called the fquare root. 



Or, 



Of Arithmem. ^3 

O^f fuppcrfe a pkin fquare figure be giyen you, 
as tbis in the margin, and it be xequir- ^ 

cd of you fkO dividfc it in Jo 9 fmall 
fqu^re^i your bufinefs-is to 'know in- 
to how many parts to divide any one 
of the fide Jines, which here muft be 
into 3, and that is the root required. 



n 
3 
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But how .to do this readily, .is the thing I am now- 
going ito .t;each you. The roots of all ^fquare 
.lumbers under i ooj you have {in your mukipli- 
c^on table ; however, fince it is good for you to 
k^p them .in your mind, take .this fmall table of 
rtheoQ. 



Hoots 


I 


.^131 4 15 6 1 7 1 M 9 


Squares 


I 


4 1 9 1 16 1 25 36 1 49 64 1 81 



Here you fee the root of 25 is 5, the root qf 
'^4 is 8, ^d fo of the reft. 

So fer as 1 00 in whole numbers, your memory 
will ferve you to find the root 3 but if the number 
propounded, whofe root you are to fearch out, ex- 
ceed 100, then put a point over the firft figure on 
the right hand, which is the place of units, and fo 
proceeding to the left hand, mifs the fecond figure, 
and put a poiot over the third ; then miffing the 
fourth, point the fifth ; and fo (if there be ever fb 
.many iigures in the. number) proceed on to the 
•end, pointing every other figure, as you may fee 
JberQ, and fo many points as there are, .... 
of ib ntany %ures your root will 1234567 
confift, which is very material to re- 
member : then begin at the firft figure on the left 
hand that has a point over it, which will always be 

B 2 the 
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t;lie iirft of lecorid figure, and fearch oiit the foot 
of the one figure, or both joined together if there 
be two ; and when you have found it or the nigheft 
lefs to it, which you may eafily do by the table' 
above, or your own memory, draw a little crooked 
line, as in divifion, and there fet it down ; theh 
fquare that root or quotient, (that is, multiply it by 
itfelf) and fet it under the firft fquare ; draw aline 
and fubtrad: j to this remainder bring down the next 
period, or pair of figures ^ double the root, and place 
it on the left hand for a divifor, then fee how often 
the divifor can be held in the refolvend, (excepting 
the figure to the right hand) and as often as yott 
find it will go, place it in the root, and alfo in thie 
unit's place of the divifor ; multiply the laft root by 
the divifor, and place the produft under the refolv- 
end; continue thus till all the periods or fquare num- 
bers be brought down,and if any thing remains, ^dd 
two cyphers, and work as has been taught above ; 
and for every two cyphers .thus added> there will 
be one decimal place in the root. 

EXAMPLE- 

« 

« 

To extradt the fquare root of 99856* Point k 

as before fhewn, and it will ftand thus 99856 ; 
then feek a number whofe fquare fh^ll be equal 
to the firft figure 9, viz. 3, and write it in the 
root or quotient ; then having fubtrad:ed from 9, 
3 by 3, or 9, there will remain o : to \vhich fet 
down the figures as far as the next point> viz. 
98, for the following operation : 

Then 



Of Arithmetic. ^ 

Then taking no notice of the kft figure 8, fay, 
how many times is thb double of 99856(316 
3 or 6 contained in the firft figure 9 ? 9 
Anfwer, i. Wherefore having fet ' _ 
I in the root, fubtrad the produd: of ^9^ 
I by 61, or 61 from 98, and there ^^ 
will remain 37; to which cpnne6t T 

the laft figures 5 6, and you will have -^"^"^^ 
the number 3756, in which the work ^^^ 
is next to be cafried on ; wherefore, • . 
alfo negleding the laft figure of this, viz. 6, fay. 
How often is the double of 31, or 62, contained 
in 375 (which may be gueffed at from the initial 
figures 6 and 37, by taking notice how many times 
6 is contained in 37 ?) Anfwer, 6 ; and writing 6 
in the quotient, fubtrad: 6 by 626 or 3756, and 
there will remain o ; whence it appears that the 
bufinefs is done, the root coming out 316. 

Otherwife, with the divifors fet down, it will 
Aand thu$ : 

99856(316^ 
9 



- 61)098 
61 



626)3756 
3Z56 

Again; if you were to extradl the foot out of 
221 7879 1 : Firft, having pointed it, feek a num- 
bcfa wnofe f^uare, (if it cannot be exaftly equalled) 

B3 - fluU 



'^ 

617^ 
609 

S4681 

'.' "■• 
41 ^'000 

37^736' 

■^— ^^— — ■ 

343f64odf 
2^5649 

6007 5*1 00 
565i'fji96 . 

"I 

3^6190400 
73^24231 
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fhall be the next lef^ fquarc 
(or neareft) to 22, the fi- 
gures to the firft point, and 
you will find it to be 4 5 for 
5 by 5, ot 25 is gc^atcr 
than 22, and 4 by 4, or 
1 6 is fefs : wherefore 4 Svill 
be the firft figute of tb? 
root. This, therefore, be- 
ing writ in the quotient,- 
from 22 take the fquarc 4 
by 4; or 1 6, and to the 
rernaindbr 6, adjoin the 
next period of figures 17, 
and you will have 617; 
from whofe divifion, by the 
double of 4, you are to 
obtain .tlie fecond figure of 

the root, viz. 7, a5 thus : neglefting the laft figupo 
7, fey. How many times 8 is contained m 6^1 ? An-^ 
Jwer, 7 ; wherefore write 7 in the quotient, artd 
from 617 take the prcjdrfdt of 7 into 87, or 609, 
^nd there will remain 8 ; to which join the twq 
next figures 87, and ypu will have 887 ; by the di- 
vifion whereof, by the double of 47, or 94, you 
a^e to obtain the third figure; in order to which fay. 
How many times is 94 contained in 88 ? Anfwer 
Q ; wherefore write o in the quotient, and bring 
down the two laft figures 91, and you will have 
8879 1, by whofe divifioTi by the double of 470, or 
940, yotiar^ to obtain the laft figure ; thus I fay, 
Hqw tnany tirpes 940 in 8879 ? Anfwer 9 ;. where- 
fore lyi'ite 9 in the quotient, and you will have the 
roQt 4709; But, fince the produiS: ^ by 9409, op 

84681, 



^ "• 




toutnbep 2^7^)9 is not the^compiefp rootof the^nuittn^ 
'ber 2<a'K7879i>. but ^littTe»lefe, i 

If then it fee required' to have die: root approach 
Ineauer, eajw on* the op&t^tiQn in decimals, by^an-» 
nescing to tne remainder two cyph^sin each op& 
ration. Thus the remainder 41 10, hashing two 
cyphers add^sd to it, becorneS'4ia0oo.j the-divi^ 
' #>n- whereof by (he double of 4709^ or 94118,^ you 
will have the foil decinial figure 4. Then having 
writ 4' in the quotient, fubtraxa 4 by 94184, Or 
-'3767j6',fiPom4i rooQ,andthere will remain 342E64, 
And fo having added two more cyphers, .the work 
jnay be carried on at pleafure, the root at length 
coming out 4709,43637,, &c. 

But when the root is carried halfway or above, 
.tiie r^ of th^ fig'Uf es may be obtained- by divifioA 
^one; ^/m this exavxg^, if you had a mind; t^ 
jcaflradt the root toniae^ figures after the five foc-^ 
Sier 4709»4 are founds th^ £o\u< latter may be 
ftuiid» by dividing the remainder, vi?. 342640, 
• hjf the dattblfc of j^^,^.. . 

Aftej thc^ fajne manner are raota extrafted out 
of decimal numbers .-^Thus, the root of 329,76 is 
18,159: and the root of 5^97613 1,8159, and the 
0,032976 is 0,18159, and fo on^ But the root of 
3297,6 is 57,42473 apd the root of 32,976 is 
5,74247. And thus the root of 9,9856 is 3,16. 

There are other ways taught by arithmeticians for 
lindiag the fquare rpot of any member ; but I know 
no way fo concife as this, and afiter a little prafticcj^ 
fo eafy and ready, or to be wrought with as few 
figures. To do it indeed by the logarithms, or ar- 
tificial niimbcrs, is very eafy and pleafapt i but fur^ 

B 4 veyora 
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veyors have »ot always books of logarithm's abcait 
them» whea they have pccafion to «xtra<£k the 
fquare root i however, I will briefly ^ew you how 
to do it, and give you one example: hereof.* 

Wh^n you have any number given whofe Square 
root you defire, feek for the given -njimber in ^ht 
table of logarithms under the title numiber^; and 
right agaipft it under the titlq logarithms^ you wiu 
find the logarithm of the faid nunal^ef, the half of 
which is the logarithm of the root defired: which 
half fcek for under the title logarithpti, and right 
jaLgainft it under the titje number, you will find 
the rootf : .: 



EXAMPLE. 



. * 



Let 625 be the number whofe foot fe^efireiJ, 
Fiffti I feek for it undec the title iwnmbers, aiid 
right againft it I find this Logi '2795880^ wkich 
I divide by 2, or take the half of it 1,3976^0, as 
you fee : • and finding that half under the title Log, 
right againft it is 25, the rootdefiredv See thefanw 
fipne by the former way with 4efs trouble, 

6^5 (25 ■:■■•■■ 



45)225 
225 



N 



€HAP, 
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C H A p. II. 

Geometrical Definitions, 

r 

A Point is that which has no parts; confe- 
quently of itfelf no magnitude, and may 
be confidered as invifible. It is commonly markdi 
as a full flop in writing, thus (.) . 

A line has only length, hut neither breadth or 

, thicknefs, and may be conceived as generated by 

the continual motion of a point. There are two 

forts of lines, viz. ftrait and crooked j as AB is 4 

flr^it linp, .BC otwo p rpok^d Jines, . . • ; : : , - > 









A - ' J" 



A- 



-B 




I 



- An angle is Ac meeting of two lines in a point 5 

|)rovided the two lines fo meeting do not make one 

.ilrait line, as the line AB, and the line AC, meetr 

|ng together in th6. point A» ^rm jhe an&l^ BAQ- 

01^ 
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Cfwnetfical' Definitims. 




Of right-lined angles there arc three forts, y\%^ 
fight-angled^ acute, and obtufe. 

When a line falleth perpendicularly upon ano- 
ther line^ it maketh two right angles* 

D 



OT 



B 



EXAMPLE, 



Let CAB be a right line, DA a line perpendJ-* 
Cular to it, that is to fay, neither Jeaning twowarda 
B nor C, but exaftly upright ; then are both the 
angles at A, viz. DAB,^ and DAC, right angles ; 

^' " ' and 



< 



and contain each juft 90 degrees, or the fourtli 
part of a citck ; bat if the line DA had not been 
perpendicular, but had leaned towards B, then 
laid DAG been an obtiife angle, 01* gteater than a 
right angle; and DAB an acute angfe, of left 
than a right angfe, as you fee hereunder. 



D 




All figures contained under three fides are call- 
ed triangles, as A, B, C. ^ 






Where note* when^ ar trlaftgle as A hath thjdc 
equal fides, it is called an equUatefal triangle. 

The triangle B hath only two fidles equal, anjd 
\s therefore called an ifofceles triangle. 

The triangle C hath the three fides^ unequal, is 
called a fcalene triangle. 



Of 
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Gtmetrical J^efinitions, 
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Of four-fiied Figures there are thefe Sorts. 
, • • • 

Virjij A fquare whofe fides are all equals and 

angles right, as A. 

Secondly J A long fquare, or right-angled paral- 
telograoiy whofe oppofite fides are equal, and an- 
gles right, as Br 

l^hirdly, A rhombus, whofe fides are all equal, 
but no right angle, as C; 

Fourthly y A irhomboides, whofe oppofite .fides 
only are equal, and no right angles, as D. 

AH other four-fided figures are called trapezia ; 
thus £ is a trapezium « 




f " ■'■ 



B 
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^eometricat t>efiniti$nf. >i \ 

Other figures that are contained under 5, 6, 7, 
Or more fides^ I call irregular, as F, Gf f • except 




fuch as are made by dividing the •circumference 
of a circle into any number of equal parts ; for 
then they are regular figures, having all three 
fides and angles equal ^ and are called according 
to the number of equal parts the circle is divided 
into, or more properly according to the number 
of angles they contain, as a pentagon, hexagon, 
heptagon, odtagon, &c. Which fignifies no rtiorc 
than a figure of five, fix, feven, or eight angles ; 
thefe angles are all equal one to another, and their 
fides confequently all of the fame length. And 
thus (though I mention no more than eight) the 
circumference of the circle may be divided into 
as many equal- parts as you pleafe; and the re- 
gular figures formed by fuch divifions, are called 
according to the number of parts the circle is di- 
vided into. See, for your better underfl:anding, 
thefe two or three following : 



.^Z"-" 



A circle 
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<f/ Defmkkms, 






A circle is a figure bounded by one curved line 

as A^ called the cir- 
cumference of the 
circle^ in the mid-*> 
die whereof is a 
pointy from whence 
the circle is defcribr 
ed» and is called 
the. center; fron^ 
this point or center 
all ftrait lines drawii 
to the circumfe- 
rence are equals or 




of the fame length, as ABr AC> AD« 



The 



D 



The diameter of ^ ciicle is a Mne as BC, which 
paffing through the center, cuts the circk into two 
equal parts, or it is the longed ftrait line that caa 
be drawn iii any circle. 

The femidianxeter, or the radius, is the half of 
dhe above-mentioned ilinc, as AB, AC, or AD^ 
didber of which is called a fenudsamester. 

A chord is any. ;line ihorter than the diametei^ 
which pafleth from.one part jof :the iciccumfereoce 
to another, as EC. 

Afemicircle.is the b^ of a .circle, as BDC^ 
orBEC. 

A quadrant is the fourth parjt of a pircle, tns4p 
by tyb diameters per- 
pendicularly interfering 
each other, a0 ABD^ 
ADC, A be;, a EC, 
either of which is a qua- 
drant, or the fourth part 
of a circle. 

A fegment of a circle 
is a part of the circle cut 
off by a chord Ui\e, and 
may be either greater or 

lefs than a femicircle* Thus BFCG is the lel&f 
fegment, and EBDCF the greater fegment of the 
iame circle EBDCGE. 

A fuperiicies is that which hath both length and 
breadth, but np thicknefs ; whofe bounds are right 
lines, as A is a fuperficies or plane, contained by 
the lines, BC, DE, BE), and CE, whofe length i« 
^C, and breadth BD* 

When 
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^mmetricttl ^Dejintttoni. 




When theie tounding lines (at right angles to 
each other) are meafured, and the content of the 
.fuperficies caft up, the refult is called the area or 
fuperficial content c^ that figure. 

EXAMPLE. 

Suppofe the line BC to be twelve feet in length, 
tind the line BD to be four feet long, thefe fnultit- 
plied together produce 48 \ therefore I fay,,48 lijuare 
feet is the area or fuperficial content of that figure. 

When two lines are in every part equidiftant 
from each other, they are called parallel lines, as 
the lines 'AB and CD j 



C-- 



^«atai*i 



rfMfc 



•B 
D 



tvhich though produced to ever fo greats length,, 
Would come no nearer to each other, and confe-* 
quently never meet* 

A diagonal lilie is a line running 
B through a fquare figure, dividing 
it into two equal triangles, be- 
ginning at one angle of the fquare, 
and proceeding to the oppofite an- 
gle. In the fquare x^BCD, AD 
is the diagonal line. 
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Geometrical Problems. 



PROB. I. 

■ 4 

Tb draw a line perpendicular to a given line from a 

point therein qffigned. 

THE line given is AB|, and at the point C, 
it is required to ereft a line which fhall be * 
perpendicular to AB. 

•''^\ 



Ar-dh 



D 



£ 



. Open your compafles to any convenient wide- 
nefs, and fettiqg ope foot of them in the point C^ 
with the other rpake a mark upon the line at E, 
and alfo at P; then taking off your compaffcs, 
open them a little wider than before, and fetting 
one foot in the point P, with the other defcribe 
the arch FF ; tnen, without altering your com- 
paiTes^ fet one foot in the poi^t E^ and with the 
other defcribe the arch GG* 

C Laftly, 



i8 



Geometrical Problems. 



^Laftly, lay your ruler to the point C, and the 
interfe<!^ion H of the two arches GO and FF ; 
then draw the line HC^ you have your defire, 
HC being perpendicular to AB. 

See it here done again after the very fame man- 
ner, but perhaps plainer for your underftanding. 



Ah- 



\ 



/ 



II 






\ 



\ 



F 



/ 



/G 



\ 



/ 



^G 



4-B 
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PROB. II. 

To raife a perpendicular upon the end of a line. 



\ 



X 



y 



\ 

'V 
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AB is the line given, and at B it is required to 
creft a perpendicular, as BC. 

Open yotir compafles to an ordinary extent, and 
fetting one foot in tlie point B, let the other fall 
at adventure, no matter where in reafon, as at the 
point o ; then without altering the extent of the 
compaffes, fet one foot in the point o, and with 
the other crofs the line AB, as at D : alfo on the 
other fide defcribe the arch EE; then laying 
your ruler to D and g , draw the dotted line D o 
F. Laftly, from the point B, you began at, 
through the interfe<ftion G, draw the line BGC, 
which will be perpendicular to AB. 

Another way^ I think rather mqreeqfy^ though indeed 

nearly the fame. 

Let AB be the given line. 



A- 




Set 



^ 
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Set one foot of your compares in B,. and with 
the other at any ordinary extent, defcribe the arch 
CEFD i then keeping your compafles at the 
fame extent^, fet one foot in C, and make a nurk 
upon the arch, at £ ; and keeping one foot ia £, 
make another mark at F ; then with any epctexit 
&t one foot in £, and with the other defcribe the 
arch GG j akb fetting one point in F, make the 
arch HH, then draw a right line, a& IB, through 
the interieAion of thofe arches, and the point 
£rfl proposed, it wiU be the perpendicular re- 
quired. * 

PROB. III. 

From a point ajfigned^ to let fall a perpendicular 

upon a line given. 

The line given is AB, the point is at C, from 
which it is defired to draw a right line down to 
AB, that it may be perpendicular to it. 



I M I •^fmm 
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Firft fetting^ one foot of your compaflcs in the 
point C, with the other make a mark upon the 
line AB, as at D, and alfo another at *E ; then 
opening your compafles wider, or (hutting them 
clofer, either will do ; fet one foot in the point 

4 . , of 
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of interfeftidil at D, and xvidi the other defcribe 
the arch ^^; do the like at £, for the ^rcK i6^. 
Laftly, from the point affigned, through the point 
of interfedion of the two arches, ^g and hhy draw 
the^perpehdicular line CF- 

PR OB. IV. 

To divide a line into any number cf tqUaJfaris. 

c 



. AB is a line 
given, aod it is re- 
quired to divide it 
into 6 equal parts. 
Make at i the 
point B a line 
perpendicular to 
AB, as BC: do 
the fame at A, the 
contrary way, as 
you fee here; o- j^ 
pen your com- 
pafTes to any con- 
venient widenefs, 
and upon the 
lines BC and AD^ 
mark out five e- 
qual parts ; for it 
txmH be always 
one lefs than the 
number vou in- 
tend to divide the 
line into: which 
parts you may 
number as you 






1 .'2./ 3 -^ / S :'6 
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fee 
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• 

fee here^ thofe upon one line one way, and the 
other the contrary way; then laying your ruler 
from N"* I . on^ the line BC, to N** i . on the line 
AD, it will intcrfeft the line AB at E, which you 
may mark with youi- pen, and the diftance be- 
tween B and E is one fixth part of the line ; fo 
proceed on till you come to N"* 5. and then you 
will find that you have divided the given line into 
fix equal parts, as required. 

P R O B. V. 

To make an angle equal to any other angle given, 

I • 

' The angle given is A, and you are dcfired to 
make one equal to it. 




Draw the line BC, then going to the angle 

A, fet one foot of your compaffes in the point 

hi and with the other at what diftance you pleafc, 

4 defcribe 
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defcribe the arch IK ; then without altering the 
extent of the comp^jSes, fet one. foot in B, and 
draw the arch fg ; after that meafure with your 
compaffes how far it is from K to I, and the fame 
diftance fet down upon the arch from g towards 
f, which will fall at E; draw the line BED, 
and the angle DBC will be equal to the given 
angle A. ^ ' 

t 

P R O B. VI.' 

* s» 

Ti? draw lines parallel to each other • 

AB is a line given, and it is required to draw 
a line parallel to it. 

C D 

• *. ♦ » . 

At— jS) r-T <S> : — ^B 

E 

Set one. foot of your compaffes at or near the 
end of your given line, as at E, and with the 
other defcribe the arch ^ ^ ; do the fame near the 
other end of the faid line; then draw the line 
CD, juft to touch the convexity of thofc arches^ 
and it will be the parallel required. 



% 
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PROS. VII. 

T'o draw a Kne parallel to another line^ whkb JhaU 
alfo pafs through a point ajigned. 

Let AB be the riven line, C the point through 
which the required parallel line muft pafs. 



D 






Set one foot of your compaflcs in C, and cbfifeg 
them fo that they will juft touch (and no more) 
the line.AB, defcribe the arch aa\ with the fame 
extent in aJiy part of -the given line fet one foot, 
and defcribe another arch, as at D ^ then through 
the afli^ncd poiftt C, tlraw a right line Ct), juft 
to touch the convexity of the laft detcribed arch, 
&nd it will be parallel to AB, as was required- 

% 

PROB. vm. 

So form n triangle with thre^ ^ijienri^ht liMSy pre-- 
vided any two >of thefe Snts^ tuken tbgetber^ ^ 
longer than the thirds 

Let the three lines given, be thofe marked i, 2, 
3, in the next figure. 

^ake 
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Gemt^triiol Ffohkm. 
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Take with your compafles the length of either 
of the three in this i - 
example: let it be 2- 
thal N* I . viz. 3* 
the longeft, and lay d ^ -• C 

it down as hereuft- 
d* from A tx> Bj 
then takii^ with 
your cotopafles thfc 
length of the line j^ 
2, fet one foot in 
B, and make the arch C ; alio taking the length 
of the laft line 3 ^ |^ace your compafles at A, iand 
defcribe the arch D, wfeich will interfedt the arch 
C in the point e ; frotn this point of interfeftion 
draw right lines to the points AB, which 43Wll 
tonflitute the trian^e AeBy tlie line AB hm^ 
equal to the line N° i^ B^ t6* N** 2^ and A/tto 




TP R O B. IX. 

To make a triangle e^ud (6td equiangular to a tri-- 

angle given. 

Firfl make an angle >equai to the angle at A^ as 
you were taught ' "^ 

in Proi. 5. Thetti 
maki^ the lines A 
AD and A£ re- 
^^cQively ei|uar to 
AB and AC, 4nw 
the line D£^ 
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Geometrical Problems^ 



P R O B, X. 

• * 

Ti defcribe afquare figure upon a given right line. 



Let A be a line given 
and it is required to make 
a fquare figure thereon. 

Firft, Lay down / the 
length of your line A, as 
AB. 

Secondly, Raife BC 
perpendicular and equal 

to BA. 

Thirdly, Take the 
B length of either of the 



e 



aforementioned lines with your compafles, and 
fetting one foot in C, defcribe the arch ee ; do the 
like at A; and defcribe the arch ff. 

Fourthly, Draw lines from A and C to the 
point of interfedtion, and the fquare is finifhed* 



P R O B. XL 

1^0 make a right-angled parallelogram^ or long 

fquare. 




This is much like the 

- former. Admit two 

lines be given, as i, 

2, and it is required 

to make a parallelo- 

B gram of them J what 

a paralld- 
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a parallelogram is, you may fee in the fecdhd 
chapter of Definitions. 

Firft, Lay down your longeft line, as AB, 
upon the end of B, of which ereft a perpendicular 
line, equal in length to your (horteft line ; and 
fo proceed, as ydu were taught in the foregoing 
problem. 

P R O B. XII. 

^0 defcribe a rhombus. 

Firft, Make an angle, ACBf, of any magnitude 

at pleafure with two equal |> e 

lineSj^ as AC and BC ; ,then 
taking one of thefe lines 
jrt your compaffes, fet one 
•foot in A, and defcribe the 
arch bb^y alfo fet one foot in a< 
B, and defcribe the arch cc. 
Laftly, draw lines from A and 
B to the point of interfeftion, 
and it is finifhed* The two 
equilateral triangles together, 
form a rhombus. 

A rhomboides differs from a rhombus, as a 
fight-angled parallelogram does from a fquare; it 
being no other than an oblique parallelogram, and 
therefore it is Qeedlefs to give its. defcription. 




PROB. 



2^ 



Xjeometrical Troblems. 



. P R O B. XIIL . 

l!o divide a circle into any number of equal parts ^ n&t 
exceeding ten^ and alfo to Jhew how the Jigures 
calledy Pentagon, Hexagon, Heptagon, Odta- 
gon, &c. may be defcribed. 

Let ABCD be a circle, in which it is required 

to infcribe an equilateral triangle, being the greateft 

that can poflibly be made therein. 

Keeping your 
compares at tht 
iame extent diey 
were ut when yo* 
mad^ the circle^ 
fet one point of 
them in any part 
of the circumfer- 
el^ce, as at A, andi 
with the ot§icr 
make a inark fl% 
E, ted alfo at fi 
thenliraw a lint 

from E to/, which will be one fide of the triaiigle. 
I need not tfeli ydu bow to make the otocf 

two fides, for as it is a^ equUateral triangk> all 

three fides will be of equal length* 




"To 
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^0 make a pentagon ^ or five-Jide A figure. 

Draw firft an obfcure circle, as ACBD ; then 
-draw a diameter from A 
to B 5 make another dia- 
metqr CD perpendicular 
to the firft ; then taking 
with your compaflbs the 
length of the femidiame- 
ter> fet one , point in, A, 
and make the marks 
E^ F, drawing a line be- 
tween them, as you did 
to make a triangle. Next, fet one point of your 
qompalTes in the intei:fe6tion at gy and extend the 
other to C, draw th^ arch CH : and the chord of 
this arch, vk^ the lifue CIH, will be the fide of 
a pentagon, and the greateft five-fided figure that 
can be made within that circle* With this extent 
of your com^pafles, you may mark out five points 
round the circle, and joining thofe points with 
right lines, the figure will be finifhed. 

Ho make a hexagon ^ or fi^-fided figure. 

Draw an obfcure g ircle, 
as you fee here, and then, 
without -altering the ex- 
tent . of the compafles, 
mark out the hexagon 
required round the circle ; 
for the femidiameter of 
any circle is the fide of 
the greateft hexagon that 
can be made within the 
fame circle. This 
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This is the way coopers uie to make heads for 
their cafks. 

^0 make a heptagon^ or figure of feven equal fides 

and angles. 

You muft begin and 
proceed, as if you were 
going to defcribe an 
equilateral triangle in 
a circle, till you have 
drawn the line EF ; 
then taking with your 
compaffes the half of 
that line, viz. froni 6 
to E, or from o to F,' 
mark out round the 
circle your heptagon i 
for the half of the line EF is the fide of it- 
TV make an oSlagon, commonly called an eigbt-fquare 

figure. 





Firft, 



Geometrical TrMems. 3^ 

Firft, Make a circle. 

Secondly, Divide it into four equal parts by two 
diameters, the one perpendicular to the other, as 
ABandCD. 

Thirdly, Set one foot of the compaffes in A, 
and make the arch ee i alfo with the fame extent 
fet one foot in C, and make the zvchffi then 
through the interfedtion of the two arches draw 
a line to the center, viz. g b. 

Laftly, Draw the line IC or I A, either of whidh 
is the fide of an octagon. 

Tlo make a nonagon. 

Firft, Make a cir- 
cle, and an equilater 
ral triangle in it, as 
you were taught at 
Prob. XIII. Then 
divide the arch AB 
into three equal parts, V 
as A I, 12, and B 2. V 
Laftly, draw the lines ^ 
A I, 12, 2 B, &c. 
quite round the cir- 
cle, and the nona- 
gon will be com-, 
pleated. 




-To 



s* 



Gecamiricai Praikfw. 



To m«k^ ^did^w^ 




You muft work altogo^ 
tjier as you did in making 
a pcntagqn. Sec the pen^* 
tagon abovcji whcfe the dif- 
t»nce fropx the ccBter 



.# 



(iee the laft figure buit 4) tQ 
the point »t H, is the fide 
of a decagon^ or tcn-fid^d 
figure. 



PR OB. XIV. 



T6ree points hing given : To dejbribe a circk^ wh$fe 
circumference Jhall p0fs through thofe ^ivefi foints, 
provided they are not in ajlrait line. 

Let A, B, C, be the three points given > firft fet- 
ting one foot of your con^paflcs in A, open them 
tQ apy convenient widen^fs^ raofd than half the 




diftance 



! 



Geometrical Prohtems^ , 5| 

diftaiice between A and B, and defcribe the afcli d4i 
then^ >4rith6ut altering the extent, fet one point 
ih B, a^ crbfs the firft arch at e ind e ; through 
thofe two interfe£tk>ns draw the lih6 ee. 

If'he Very fetiic you miift do between B and C> 
Utid driaW the line ff} where thofe two lines in- 
terfed: eacH other^ as at g^ there is the center of the 
circle required ; therefore fetting one foot of youf 
dompa^g in^, extend the oChef- to any of the points 
given, and defcribe the circle ABC* Note, the 
centre of a triangle is found the fame way ^ 

P R O B. XV. 
To defcribe thi^ carpenter* s or common ovaty feverat 
'ways } alfo to defcribe an ellipjis. , 




,«.' 



g^. Geometrical Problems 

Fig. I. *Defcribeacir:cle at pleafufe,.and throtjgt 
the center thereof draw an indefinite right line, a^ 
AB. On the two points where the circumference 
of this circle cut the. line A B,' as ^Centers de^ 
fcribe circles with the ^me radius as before; draw 
dc perpendicular to AB,'and paffing "through the 
center of the middle circle,< From the points ^ 
and ^^ draw C^, Qb and dfi dg; intone foot 
of the compafles in D^ and extend the other to g^ 
defcribe the arch'^/]; .!^i^h the; faijie extent, and 
one foot in C, defcribp the. arch h e^ thefe arches 
together, with the circular; parts fe^.gh^ will 
form the oval A g-jTB c h K required, 
' F/^. 2. Draw any trapezium at pleafure, and 
froiduce the fides indefinitely towards A, E, F, B, 
&c. Upon each angular point of this trapezium, 
as a center with a radius equal to half the' fide 
thereof, defcribe a circle ; which done, from the 
centers i^ 2, withth^ radii IF, 2 B, defcribe ,the 
arches EC, BH, and the o^al is finilhed. 

Fig. 3, This needs nO^defcriptiori, it being fo 
like the two former figures, and eafier than either 
of them* *-- 

Here note, that you inay make the ovals^ i and 3 

fcf any determined length ; .for in the length of 

the firft, there is four.femidiameters. of the fraall 

circles > and in the laft but three. ' If therefore 

aiSy line was given you,, of which length an oval 

was rdquired, you muft take in your compafles 

;' .^ only "the. fourth part of the .line to nwike the oyal 

... \Fig.'i, bttt the third "jpart/to make .thq' oval Bh 

i^ 3, and with that extent.: you niuft ^defcribV ' '*■ 

\ fmall circles : •the breadth wHl be abvays prof 

National to tite^ lengtli. \Bt|t if J^brcad0i 
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given, you muft defcrihe . the circles with one 
fourth part thereof, to make the oval Fig: 2. 

Fig. 4. This ellipfis in to be defcribed by hav- 
ing the length and breadih both given. ' Let AB 
be the length, C D the breadth of the required 
ellipfis. ^Firft, Lay doVn the line AJ^ equal to 
the given length, and crofs it in the middle with 
the perpendicular CD, 6qual to the given breadths 

. Secondly, Take in half the line A B witfi your 
compaffes, viz. Ae, or B ^ 5 fet one foot in. C, 
and make two marks upon the line AB, viz. J^ 

, and g I alfo with the fame extent fet one foot in . 
D, and crofs the former marks aty and^. Third- 
ly, at the pointy and g fix two pins 5 or if it be 
a garden-plat, or the like, two ftrong flicks* 
Then putting a line about them, make fail the 
two ends at fuch an exadt length, that, ftretching 
by the two pins, the bent ofthe line may exadly 
touch A or B, or C or D, or &, as in this diagram 
it does at A ; fo moving the line ftill round, it will 
defcribe a true ellipfis. 
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Geometrical Problems, 
PROB. XVI. 



JT^ divide: a- g^ven line into two parts r which may be in 
Juch proportion to each other ^ as fwo gi^uen lines arei. 



60 



wmmm^ 
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D 



40 
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"Geofjietricai Prohl^s. ^ ,3^ 

Let AB be • the given line to be divided in fucH ' 
proportion as the Unc C lis to the lind D. 

Pirft, From A draw a line at pleafure, ias AE ) 
tjien taking with your conipaffes the line C, fet it 
6ff from A towards E, which will fall at F : alfo 
take the lint D, and fet oflT from F to E. 

Secondly, Draw the line EB ; and fh)m F dtaw 
FQ parallel to EB, which fliall interi^ft the giveti 
line A B in the point required, viz. at O ; thus 
will AG and GB be in like proportion to each 
other, as € aad D are. 

; 
I 

Example by arithmetic. 

The line C is 60 feet, parches, or any thing 
clfe ; the line D is 40 j the line AB is 50; which 
is required to divide it in fuch proportion as 60 to 
40. Firft addthe two lines Cand D-tbgether, and 
they make 100 : then fay. If 100, the whole, give 
60 for its greater part, what fhall 50, the whole 
line AB, give for its greater proportional part? 
Multiply 50 by 60, it makes 3000 ; which, di- 
vided by i(5b, produces 30 for the, greater part; 
which 30 taken from 56, leaves 20* for the Icffe^ 
part : as therefore 60 is to 40, lb is 30 to 2o» 

PROB, XVIL 

^0 Jind ct fourth in propoffional to thy ee given lines. 

Let ABC ic the three given A 14 

fiiles : It is requirecj to find a* B ^ — 18 

fourth line, which may b6 in fuch C ■ 2 i 
proportion tQ C, as B 1$ to A^, 

D 3 which 
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* which is no morf than ; performing, the Rule ojf. 
Tihree. by lines; thus. If A 14 give B 18, then 
what ihall C 21 give? AnCwer.27. But to per- 
form the fame geometrically, work thus : 

Firft make any Angl?^as BAC: then take with 
your compafles the firft l|ne A, and fet it from A 
to 14'. Alfo take the fecond line B, and fet it 
from A to 1 8 ; .draw the line 14, 18* Thea take 




\ • \ r • 1 



tb? third JJne <p. with, your conipafles, arid, fet it 

from A' to 21. !Erdm;ii/dfaw'2r, 37 parallel, ^q. 

14, 18, Then will A 27, fje thelength of ypur; 
fourth, line required! * ^ - *. • - -4 

And here for a while I fhall leave thefe Problemsy 
tilj 1 cpme to fhew you how tq divide any piece- q£ 
land; and to lay out any • piece of a given' quantity 
of acres into ^y form orfigprerrec|,uired:. and in 
th^ nieantime-I 0iall jQiew yoii in the'riext chap^ 
ter, what is pecelTary 'to , Ve known *" relating tc| 
meafures of various Mnd§. -^ . . ' ' * ' ' 

CHAP. 
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' C H A P. II. 

ND .fir^ef long^. aigaiUjes; »which Is eithcjr 
incJbgSi/o^, yar^s, perches^ chains,.^^* Note 
Th**t . t\yeiy^' i w:h€9 m^fap )t^W/foot, three feetx^nc . 
.y^rd> ;fiMe; ya^iid^ ^4 ^^ b^W^ anicrpcjle. or perch, 
four perches one chain of GunterSy eighty chains 
pne\niile^o. j3U|; if ypu wc^lild bring ooe foj^t of mea- 
invt into another, yoii niuft 5^rork by MuJtipMaHon 
ox Jiiivifion. '^As.fpr e^amjplQ; Supjpofe yau would 
Icfiojy hpW^imy inches ace cootajped- iii: twenty 
yards; firjft, le^i^c* the yards into feetlby'i:»pltiplyv 
Ingitbeiri by 3^ betgqfe;3 feet ixxak^^m^^^vdy the 
prodpca js.6'pi,.\yhjch muttiplied by ^i^'tbe.oi>mT 
ber ^f inches «i, qas iopt^igfeie^ 72Q,:aa4 ^^p many 
^che^ i^rfc .cK>i)taii]aPd i» [apijyprds len'gtb;. ':. % . T 

, r On thi^.contrafjSi.if ,y<iu[f3Y)0AJ^ 
jrard^.therje^re^Jft faoringhel^i you muft fiirftidivide . 

720, by i^i:lhe quatientis .60 feet; th^t^again • 
divided^by 3, the quotient is 20 yards. The like 
^ou riiuft do wijth any other meafure, as perches^ 
chains^ 6fc. of whjch. mor^ befeaftefj . 
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0fi Of Meafur€^ 

See this tabic of the long mcafurc annexed, the 
ufe whereof is very ?afy. If you would know 
bow many feet in length go to, make one chain, 
look for chain at the top, and at th^ left hand for 
feet; againft which, in the, common angle of meet- 
ing, is 66; ib many feet are contained in om ch^ln. 

Bat becaufe Mr. Gunters cjiain irnaoft in life 
jimong furveyors for meafuring of lines, I ihall 
chiefly infiil on that meafure, it being the htA in 
life for lands. 

This^ chain contains in length 4 poles or 66 htt, 
md is divided into 100 links, each link is therelbr<i 
in length 7-^^ inches ; if you would turn Wny nuffi-* 
ber of chains into feet, you muft multiply mem hy 
66, as 100 chains multiplied by 66, miake 660 feet; 
but if yi^u )iave links to your chains, tp be turned, 
intpfeeti and parts of feet, you muft f©t down- thl 
^haips and links, as if they were pqe whole fHim- 
ber ; and after having mtikipikd that number b}r66» 
icut off from the product the tw<^ laft figures to thp 
right hand, which vv^ill be the h|:indredth parts of ^ 
fpot^ and thpfe on the left h^nd the/tet required. 

EXAMPLE. 

Let it be required to know hpw tpany feet there 
gre in 15 chains, 25 links. 
I fet down thus the Multiplicand I.5j2'S 

^he num. of feet in one ehaiji Multiplic. 66 

9150 
9150 , 



Pr9du^ I po6| 50 feet. 

4 

The 



fftreJu0k 2006 ^^ Thi^fs {(x^^rif^p it 
aee^ ng oti&sr example, 

B)tt fiosir on the other hand, if one thou£uid 
end iix firet andap half were given j^a to redquv 
iitfo chains and links, yjm nraft divide 1006.50 
by 66, (hq quotient wiU h^ 1.52^, viz. X5 dbams, 
25 liajk;s. But ior thofe that do not well vind^^ 
iibnd Denimal Aritbmeticy and «iay perhaps omnkI 
with mom difficult qaeftions of this nature, I 
hay^ iiiibrted the following table : 



4 ^ A»^B, ii4WU^ bow u^ ti^t,lin4 
parts of a foot ; alfb how psajiy perches^ 
juut p^rtt of apcrch, aw 4*on^ined ia 

one link to one handred chains. 



1 
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I. 



00 



^01 
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r 10066 
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40 



3 
004 



S^ 
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09 

04 

12 

16 

20 
»4 
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40 
80 
20 
60 



002 • 00 
6012 • 40 
80 



20 
60 
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s 

en 



2 

2 



6d 
132 

264 

330 
390 



•6 

7 
8 

9 



10 
20 
30 
40 



52; 



3 



#1 

20 
24 
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94 36. 

660 40 

1320 80 

1980 120 

2640 160 

3300200 

$013960 240 

761 4620 280 

805280326 

90:5940360 

100^66001400 



how i^ai;^ feot ape co^ 
taiflied Mi 20 or Mbw 

Firft^ Under tl^e 
Qkd^' Ax^ fot i^v 
and ri^ht agauft it» VAi 
der utle Feet, ftandi 
1320, the number of 

ty chains. Alfo under 
fltk ]^ercket ftanSs 8<V 
the number of perchea 
contained in twentjr 
chains. 



Again, 



42 Qf Meafiire. 

.1 AgaajHf l£ y^n woul4Jkn6w howmairf fbe'tiare 
contained in eight links ontyjof the chuin, feek 8 
' iinder.title Links, and right againft it ftands 05.28, 
which i& fiw feet -^ of a foot, fbmething ii^c>re 
than five feet and a jquart^r^ Alfo under title 
Perci)ieif^2snd parts of a perchv fbnds 0*34 1 :v^hi^h 
figii](ites.that S links cohtaino perch -r^ ofapefch. 
fittt,: tD knaw how many< feet are contained dit any 
jduQiber of chains and links^ together, .fitfbfeekrithe 
feet apfwering ta the wl)ole< chains, andjO^iriiG^thefn 
down next the firft anfwering; the Jink§j, juid add? 
ing them to the r)ther, you will have yciiri* t|efipe; 
Example : In 1 5 chains* 25 links, how many: £s^ ? 
Firft, by the table I ^nd 10 chains to coiit^ 66a 
feet, which I write — .- 

itewn tl^ps^t •* ' - ; Chains, Feet, Pffftsl 

And when you have I ip .660 -^ 

added therftf togejtho-, 1 I 15 330 i 

you ifeid th^ i^^^^ \ Links', zp 13 io \ 

1006 feety^nd^An^of% |^ ^ 5 .3 30 ' 

fOQt that; is contain- 1 1 r.. i ■ ! ■ ■.•. \ ! ^ , ^ j 
ed. in 15 chains^ 25 -4^^(ffc/ j, iqolS 50 : 



', •> « 



lihfcs, ./;' - ^ I ■ . ■ . > — r 



••In like nwnner, if it had .i)edn ifke4 how nianjj 
j^rqhejs. af c 4?Qniained iri i^i^hain^, 35 links ?.- j 

^ >. .' J . : ijfc, ' . f 
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Of mnjuri. 

In the table againft lo 
chains iknds 

zo Links* 
5 Links. : 





« 


Perch. Farts. 


4a 


t 


20 


— 1 


00 


s^ 


' 00 . 


2b 



Apfwer, 6q Pervhes. ... > . , ,.60 ioj> 



O 



Obfcrve, that the 



foregoing table is as larjgc 
again as . it . need , to be ; ; for you fee both tpc 
columns are alike, in nguries and only differenced 
' by points. > • I made it fo for your clearer undir- 
ftanding c^ it } which, whcrt you "tvell do, yjou 
need ufe np:mqre;tharil on© colju^ft; iwhich if ybu 
pfeafe,: ypu:maiy have! placed on a 'fcale^Dr apy 
other inftrumeijit. Biit -now, to brk>g a kfs mea-- 
fute into a greater^rireciujreisHi^ijfiOny'^nd J«.theiJe- 
fore more troublefomel thap to britig A greiater into 
a lefs, which i requiijes*- ^nly mukiplicdtion-: • I 
have ^ thejjefore,; forlypiiii' ^fe^ Jieretq annexed a 
large taMe;' wi|:h whjch, jby infffeftion tonly, or 
a^moft by a little e?Lfy!;ad4itioh,; a§ in^the former, 
ydu may x^n^ any niuiiber of f^et into chains, 
links, ,and partis of a {link I (Mn Gaj^^r's chain is 
here ufed) 'dlfo into ^pepJBefe,; and parts, of a percih. 
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A Table, 
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Of'Me&fure\ 45 

This tablei is' like the former, and needs not 
much explanation. However, I will give an ex- 
ample or two. 

Admit I would know how many chains in 
length are contained in 500 feet* Firft, in the 
left-hand column,- under title Feet^ I look out 
500, and right againft it I £nd 7 chains, yj links 
575 parts of LQoa of a link, or 7 chains, 57 -rVVs- 
links. So hkewife under titla Perches^ I find 30 
T^^ perches. But if you would know how many 
feet the fjradlion 444^ contains, you muft feek for 
303 in the colunm titled P(^rts of a Perch^ and 
right againft it you will find 5 feet. So I lay that 
500 fe^t.i& 30 perches, 6 feet. 

Ag^^n^. I would know how many chains and 
links; there are in 1-5045, feet. Firft feek for roooo^ 
and write down the. chains^ links,, and parts of a 
link contain^ themin^ Do the like by 5000 1 
alio hy 4P ^nd ^. Laftly, . adding^ them togetheiTji 
you have youi' defire> 

' Feet*. Chain^ Link. Parts. 

roooo — 151 51 515 

5.000.- 75 js ys7 

, 40 '— o 60 606 

5—07 575 



*M« 



jfddeJ maie « '' 2 27 95 453 



» II ■■! 



Anfwer, Z27 <;hains, 95 links, and 453 parts 
Stfe cotntained in 15045 feet; 

Om Example more will be fufficient for the 
yj^ oi> this table. 

.Hcpv many perchei.do 10573 feet make ? 

Feet. 

9 
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Feet. Perches. Parts*, 
icooo 606 060 

500 30 303 

70 . 4 242 

3 o 



181 



■M»« 



yf^ ^ ^ "640 786 



The anfwer is, 640 perches, and tVA of a perch^ 
or 13 feet.' A furlong is 40 perches in length ; 8 
furlongs make i mile. Thus much for Long Mea^ 
Jure :■ I (hall now proceed to 

Square Meafure. 
Planometry,orthemeafuringSupcrficiesorPlane$ 
(as Sir Jonas More fays) is done with the fquares 
cf fuch meafures, as a fquare foot, a fquare perch, 
or chain ;. that is to fay, by fquares whofe fides are 
a foot', a perch, or chain ; and the content of any 
fuperficies is faid to be found, when we know how 
many fuch fquares it contains. - 
• As for example : Suppofe ABCD was a. piece of 

^ land> and the length of 
the line AB or CD. was 
4 perches; alfo the length 
of the Kne AC or BD 
was 5 perches ; I fay, that 
piece of land contains 20 
fquare perches, as you may 
fee it here divided ; every 
little fquare beingaperehi 
having a perch in length 
for its fide. If you lay 
down a fquare -figure, 

whofc 



] I 11 

■ 

• 

^. . ^^— . . . ^ 



wliofe fide iS' i foot, and at thf end ;of i?;veiy inch 
you draw ' lines crofling. one another^^ as theie 
here, you/ will jdivide; that fquare foot into J14 
little fquaref^ or fquare inches. / , * 

Or thus : The line a If is a perch ^ > j ^ 
loBg^ or 1 6 feet 4r, fo is the line 6 d, . 
and the other 2 lines : the whole fi- 

• * • • 

guije aic dis caHed a fquare perch. 

But Wore we go any, far ther> take this tiad>k 
following of fquare m^fure* 
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48 ^ Mti/ufif. 

«mi the \ifi5 6f k i$ tite &Mi6. 

Eicampk : If ^ WduW fcA6w h6w fa*tty fqiiilt 
feet are contained if^itoe chikki^ lo6k fbr fh^ feet M 
Hbfy and chbLm <Sn the iMe, and m the coifimon 
ailgle of meeting ftands 4J56, fo liiany iqttarc 
fdbt are fcontaincd in one fqiiftre chain. 

The ct)mra<)i4 itoeafore fot land i^ the acre, 
t<^kh bj^ ftatiite i^a^ipointed t^ contain i6a fqttiare 
perches ; and it matteri not what fortn the atSrc 
isofy fo it contains juft* 160 fquare perches ; as ih 
a right-angled parallelogramy 1 6 ^rches one way, 
and 1 6 afioEh^f^ eonEain ai! acre : io does 8 one 
way> and 20 aaiother i ttki |. ohd way^ and 46 
another, ff the*, hiving otie flde fcirdn vA perches, 
you w«>uld ItfnoUr hdw fiir ytou faiuft get on the per- 
pendicular to cliC off aii aert 1 you miifl divide 
1 60 (the number (>f fquatc ^erdics iti aa acre) 
by the given fidle, the (Juotient is your defkc. As 
for eScaniple : the givea fide is 20 petchds, divide 
1^0 by 20, the quotiant is 8! : by thft I knovr, 
that 20 perches oite way, and 8 anothet, includ- 
ing a right angle,' will be the fwd fides of an 
acre; the other two fidds rtitift hi parallel to 
thefe. 

. And here I think it c6nvenitnt to ihfeit this ne- 
ceffary table, fhewing the leng;th and breicfth of an 
acre in perches, feet, and parts of ji l^c. £ut if 
your given fide had been in arty othe# ib#t*f mea- 
fure; as for inftance in yarfe, yOu muft then 
have found the fquare prds inain atre, ^d that 
number you muft have divided Bp tfie. given 
number of yardj?, the quotient vsfoild Ihave an- 
fwered the queftion. - : ! 

EXZiMPLE. 
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EXAMPLE; 



if 44 yards be given for 
the breadth, how many 
yards muft there ht in 
length to contain juft one 
acre ? 

Firft I find, that an acre 
contains 4840 fquare yards, 
which I divide by 44, the 
quotient is no for the 
length of an acre. And 
thus knowing well how to 
take the length and breadth 
of an acre, you * may alfo, 
by the fame way, know 
how to lay down any num«- 
ber of acres together; of 
which more hereafter. 

Reducing of one fort of 
fquare mcafyire to another, 
is done as before Jtaught in 
long meafure by multipH- 
cation and divifion. And 
becaufe Mr. Gunter's chain is chiefly ufed by fur- 
veyors, I (hall only inftance in that, and /hew you 
how to turn any number of chains and links into 
acres, roods, and perches. Note, that a rood is 
the fourth part of an acre. 
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» ' 

And firft, obferve that lo fquare chains make 
I acre, that is to fay, i chain in breadth, and la 
in length ; or 2 in breadth, and 5 in length, is an 
acre, as you may fee 'by the fmall table here annexed. 

And thus knowing that 
I o chains make an acre^ 
if any number of chains 
be given to be turned in- 
to acres, you muft di- 
vide them by i o, and the 
quotient will be tlie num- 
ber of acres contained in 
fo niany chains. But this 
divifion is abbreviated by 
only cutting off the laft 
figure; thus if 1590 
chains were given to be 
turned into acres, by cut- 
ting off the laft figurq 
159J0, there is left 159 
acres, which is the fame thing as if you had'divided 
1 59Q by 10. If any chains remain after the divifion 
by lo is ended, they may be reduced into roods 
and perches ; thtis, multiply the remaining niyn- 
her of fquare chaihs by 4, and cut off one figure 
from the right hand tpvvards the left, the remain- 
ing figures will denote the number of fquare 
roods contained in the faid chains; this done 
multiply ^he figure cut off by 40 ; then from 
the produd:, cut off one figure in the fame man- 
ner as before, and you will have the number of 
perches required, expreffed by the remaining 
figures towards the left hand. 

EXAMPLE, 
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EXAMPLE- 



In 1 599 fquare chains, how many acres, roods, 

and perches ? ,. / 

, • • • , ■ . ■ \ 

Acrw-i— i59te 

Anfwcr, 1 59 acres, 3 roods, ~— . 

and ^4 perches* Roods ' 3I6 

40 



> Perches^-— 24 — o 

On the contrary, if to any number of acres 
^ven you knnex a cypher, they ^wfll ?^ -tui^ed ittto 
x:hains. Thus 99 acres afe 990 chains, 100 acres 
1000 chains J &c. the famejas if you had multi- 
plied tlie acres by 10. And if you Wi)uld turn 
Iquare chains into fquare links, ^nnex four cyphers 
to the number of the chains ; t?hus 990 chains will 
be 99ocx>oo Hnks, 1 000 chains be 1 6000000 links ; 
the very fame as if you had multiplied 990 by 1 0000, 
the Jiiimber of fquare linffcs contained in one chain. 

And now, whereas in -cafting up the coflftent ^f 
apiece of land /meafured^by Mr. Ountef's id^iti 
{viz. multiplying chains and links by^dhains ^nd 
links) the produdl will be '^fquape chains and parts ; 
you muft therefore from that produdl cut off five 
figures to find the acres ; which is the fame as divid- 
ing the produdt by 1 00000 (the number of fquare 
%nks contained 'in one acre) then multiply the j&ve 
'figures ctrt oiF by 4 ; and from that |>roduii3: ^ttt 

E 2 off 



[^2 .Of Meajure. 

off five figures, you will have the roods. Laftljr 
multiply by 40, and take away (as before) 5 
figures, the reft are perches. 

EXAMPLE. - 

Admit a right angled parallelogram, or long 
fquare, to be one way 5 chains, 55 links ; and 
the. other way "4 chains, 35 links : I demand the 
content in acres, roods, and perches ? 
- - ^ ; Multiplicand ^^^ 

Multiplicator . 435 

— 1665 

2220 



. Anfwer, 2 Acres, 



1 



- . I 



I "Rood j 
26 Perches} 



Acres 2I414Z5 
. .-4 



And tWt Parts of Perch. 



Roods i\6^y 00 

40 



4 



Perches 26I28000 



.. Laftly> Becaufe fome rather choofe to caft up the 
content of land in perches, I will here briefly fliew 
.you. how it may be done ; which is only by dividing 
J by 160 (.the number of fquare perches contained 
, in one acre) the number of perches given. 

EXAMPLE. 

' Admit a parallelogram to be in length 5 5 perches, 
aiid in breadth 45 perches ; thefe two multiplied 
together make 2475 fquare perches ; to turn thefe 

intQ 

3 
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into acres, divide by i6o, the quotient is 15 acres, 
and j^ perches remain ; which, to turn into roods, ^ 
divide by 40, the quotient is i rood, and 35 
perches remain. So the content of this piece of 
land is 15 acres, i rood, and 35 perches. . 

Here follows a table to convert perches into 
acres and roods. 
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The Ufe of the Table. 

In 2475 perches, how many 
acres and roods ? 

Perch. Acr. Rood. Per* 

2000 12 2 CO 

400 Z 2 ' 00 

JQ 01 36 

To wWch add the odd 5 perches O O O C 



4nfwer j^ i 35 
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CHAP, V, 



Of Inftruments and their Ufes, 



And Jirji, of the Chain, 

THERE are feveral forts of chains, as Mr, 
Kathbrone\ of two perches in length ; others 
• of one perch long: fpme of looo feet in length, 
But that which is nioft in ufe among furveyors (as 
being indeed the heft) is Mr. Gunter%^ which is 4 
pole long, and contains 100 links, each link being 
7 iw inches in length. The defcription of this | 
chain, and how to reduce it into any other meafure, j 
you have at large in the foregoing chapter of mca- , 
fures. In this place I (hall only givf: you fbme few 
jliredion^ for the ufe of it in meafifring land. , 

Take fare that they who carry thic chain deviate 
not froin a flrait line; which you may do by ftand- 
ing at your inftrument, and lookinjg Arough the 
iights. if you fee them between you' and the mark 
obferved, they are in a ftrait line, otherwifc not. I 
But without this trouble, they may carry the chain 
true enough, if he that follows the chain always 
caufes him that goeth before to be in a direft liqe 
between himfelf and the place they S^re going to, (0 
that as the foreman may always cpver the marjk 
fron^ Jjim that goes behind. If they fvreirve from 
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the line they will pake it longer than it really is, , 
9 ftrait line being the neareft diftance that can be* 
between any two places. 

Be careful that they who carry the chain, mif- 
take not a chain either over or under in their ac- 
count I for if they fliould the error would be very 
confiderable ; as fuppofe you were to meafure a 
field that you knew to be exadlly fquare, and there-r 
fore need only meafiire one fide of it : if the chain^ 
carriers Ihoold miftake but one chain, and teU 
you the fide was nine chains when it was really 
10, you would make of the field but 8 acres and 
16 perches, when it fhpuld fee lo acres juft. 
And if in fo fmall a line fuch a great error may 
arifq, what may be in a greater you may eafily 
imagine ; but the ufual way to prevent fuch mis- 
takes, is to be provided with i o fmall flicks, fharp 
• ' at one end,^ to flick in the ground; and let him 
that goes before, take all the flicks in his hand at 
fetting out, and at the end of every chain flick down 
one, which let him that follows take up : when 
the lo flicks are ufed, you will be fure they have 
gone I o chains : then if the line be longer, let 
them change the flicks, and proceed as before, 
jkieeping in memory how often they change ; they 
i(nay either change at the end of 1 o chains, then 
the hindmofl man mufl give the foremofl all his 
flicks ; or, which is better, at the end of 1 1 chains, 
and then the lafl: man ;xiufl give the firfl but nine 
flicks, keeping one to himfelf. At eve>y change ' 
count the flicks, for fear lefl you have dropt one, 
which fometimes happens. 

If you find the chain too^long for your ufe, as 
for fpme lands it is, efpecially in Amerkay you may 

E 4' then 
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<hen take the half of the chain, and mcafure as 
Tjefore, remembering ftill, when you put down 
the meafure of the Unes in your field-book, that 
you fet down but the half of the chains, and the 
bdd links ; as if a line meafured by the little 
chain be j i chains, 25 links, you muft fet down 
:(ive chains, 75 links ; and then in plotting and 
cafting up it will be the fame as if you had mea- 
fured by the whole chain. 

It is ufual at the end of every 10 links to have 
a ring, or a piece of brafs fixed, for your more 
ready reckoning the odd links. 

When you put down in your field-book the 
length of any line, you may fet it thus, if you 
pleafe, with a flop between the chains and Jinks, 
ias 1 5 chains, • 1 5 links, 15.15; or without, as thus, 
1 515 links, it will be all pnp jn the cafting up. 

Qf inJlr^ments ncc^Jfary for taking of an angle in 

the field. ' 

There are but two material things (towards the 
meafiiring of a piece of land) to be done in the 
field; the one Is to meafurci the lines (which I have 
ihevved you how to perform by the chain,) and the 
other is to take the quantity of an angle included by 
thofe lines ; for which there are almbft as many in- 
ftruments as there are furveyors. Such among the 
reft as are the moft efteemed, are the- plane table for 
fmall inclofures, the femicircle for champaign 
grounds, the circumferentor, the theodolite, (5ic. 
To defcribe thefb to you, with their feveral parts, 
how to put them together, take them afunder, ^c\ 
is like teaching the art of fencing by book ; one 
hour's ufe of them, or. but looking on them in the 

inftrument- 
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inftrument-maker's . fhop, will better defcrib^ 
them to you, than the reading one hundred fliqets ' 
of paper concerning them. Let it luffice that 
the only ufe of them all is no more (or chiefly at 
moft) but this, viz. 

7*0 take the quantity of an angle. 

As fuppofe AB and AC are two hedges, or 
other fences of a field, the chain feryes %o m^a* 




fure the length of the fides AB or AC, and thefe 
in ft rumen ts we are fpeaking of, are to take th<5 
angle A. And firft, by the 

■a • 

Tlane liable. 

Place the table (already fitted for the work, with 
a fheet of paper upon it) as nigh to the angle A as 
you can, the north end of the needle hanging di- 
reftly over the fower-de-luce ; then make a mark 
upon the fheet of paper at any convenient place for 
^e angle A, and lay the edge of the -index to the 

mark. 
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mark, turning it about, 'till through the fights 
you view the point B, then draw the Knc AB by 
the edge of the index. Do the fame for the line 
AC, keeping the index ftill upon the firfl: mark, 
then will you have upon your table an angle 
equal to the angle in the field. 

^0 take the quantity of the fame angle by tbefemi^ 

circle. 

Place the center of your femicircle in the angu- 
lar point A, and caufe marks to be fet up near B 
and C, fo far off the edges, as your inftrument at 
A ftands; then turn the inftrument about 'till 
thro' the fixed fight you fee the mark at B ; there 
fcrew it faft : next turn the moveable index 'till 
through the fights thereofyou fee the mark at C, 
then fee what degree upon the limb is cut by the 
index ; which let be the 45th, then is the angle 
ABC 45 degrees. 

T!o take the fame angle by the circumferentor. 

Place your inftrument, as before, at A, with the 
fhwer^de-luce towards you, direct your fights to the 
marks- at B, and fee what degree is cut by the 
fouth end of the needle, which let be the 55th; 
do the fame to the mark at C, and let the foutji 
end of the needle there cut loo; fubtradl the 
lefTer out of the greater, the remainder is 45, the 
angle required. If the reijiainder had been more 
than J 80 degrees, you muft then have fubtrad:ed 
it' out of 360, the laft remainder would have been 
the angle defired, 

This. 
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^his lafi tnjlr^ument depends wholly upon the 
peedle for taking of angles, which often proves er- 
roneous; the needle yearly of itfelf varying from the 
true norths if there be no iron mines \xx the earth, 
or other accidents to draw it afide, which in 
mountainous lands are often found : it is therefore 
the beft way for the furveyor, where he poffibly 
can, to take his angles without the help of the 
peedle, as is before fliewed by the femicircle. But 
in all lands it cannot be done; but we muft fome- 
times make ufe of the needle, and not without 
exceeding great trouble, as in the thick woods of 
yamaicay Carolina, &c. It is good, therefore, to 
have fuch an inftrument as a femicircle, with 
which an angle in the field may be taken either 
with or without the needle, and there is no better 
inftrument that I know of, for the furveyor's ufe, 
yet made public; therefore, as I have before 
{hewed you, how by the femicircle to take an 
angle without the help of the needle, I ihall here 
(iirea you 

ffow to take the quantity of an angle in the field by 

the femicircle and needle. 

Screw feft the inftrument, with the north end of 
the needle hanging diredtly over t\ic fiower-de-lucje 
in the card ; turn the- index about till through the < 
fights you fee the mark at B ; and note what degree 
the index cuts, which let B be the4otli; move again 
the index to the mark at C, and note the degree 
cut, viz. 85. Subtrad: the lefs from the greater* 
repaawxs 45, the quantity of the angle. 

Or 
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% 

Or thus : 

Turn the whole inftrument, 'till thro* the fixed 
fights you fee the mark at B ^ then obferve what de- 
gree upon the card is cut by the needle; which, for 
example, fuppofc the 3 1 5th. Turn alfo the inftru- 
ment, till through the fame fights you efpy C, and 
note the degree upon the card then cut by the 
needle, which fuppofe 270 1 fubtrad: the lefs 
from the greater, (as before in the working by 
the circudiferentor) remains 45 degrees for the 
angle. Note, if you turn the Flower-de-luce to- 
wards the mark, you muft look at the north end 
of the needle for your degrees. 

Befides the divifion of the card of the femicirclc 
into 360 equal parts or degree3, it is alfo divided into 
four quadrants, each containing 90 degrees, begin- 
ning at the north and fouth point, and proceeding 
both ways till they end in 90 degrees at the eaft and 
weft points; thofe points are marked contrary, viz. 
Eaft with a W, and Weft with an E ; becaufe when 
you turn your inftrument to the eaftward, the end 
of the needle will hang upon the weft fide, &c. 

If by this way of divifion of the card, you would 
take the aforefaid angle, diredl the inftrument fo, 
{thtflower-de-luce from you) 'till through the^fixed 
fights, you efpy the mark at B ; then fee what de- 
grees are cut by the north end of the needle, which 
let be N.E. 44; next diredt the inftrument to 
C, and the north end of the needle will cut N.E, 
89 ; fubtraft the one from the other, and there 
will remain 45 degrees for the angle. 

But if at the firft fight the needle had hung over 
N.E. ; ?, and at tlie fecond S^E, 8q, then take c c 
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from 90, remain 35; take 80 from 90, remains 
10 ; which added to 35, makes 45, the quantity 
of the angle : moreover if at the firft fight the 
north end of tlje needle had pointed to N.W. 22, 
and at the fecond N-E. 23, thefe two muft have 
. been a:dded together, and they would have made 

• 45, the angle as before. 

Note, if you had turned the fouth-part of your 
inftrument to the marks, then you muft have had 
refpeft to the fouth-end of your needle. 

Although I have been fo long fhewing' you 
how to take an angle by the needle, yet when we 
come to furvey land by the needle, as you fhall 
, fee farther on, we need take but half the pains • 
for we take not the quantity of the angle included 
by two lines, but the quantity of the angle each 

• line makes with the meridian ; then drawing me- 
ridian lines upon paper, which reprefent the 
needle of the inftrument, by the help of a protrac- 
tor, which reprefents the inftrument, we readily 
lay down the lines and angles in fuch proportions 
as there are in the field. 

This way of dividing the card» in ta four quarters 
each being 90 degrees, is in my opinion for any work 
the beft; but there is a greater ufe yet to be made of 
it, which flmll hereafter be (hewedin its proper place. 

Of the Field-Book. 

You muft always have in readinefs in the field 
a little book, in which fairly to infert your angles 
and lines ; which book you may divide by lines 
into colurhns, as you ftiall think convenient in 
your pradlice ; leaving always a large column to 
the right hand, to put down what remarkable 
things you meet with in your way, as ponds, 
brooks, mills, trees, or the like. Thus for exani- 

ple. 
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pic, if you had taken the angle A, and found it 
to contain 45 degrees ; and meafored the line AB, 
and found it to be 12 chains, ^^ links, fet it down 
in your field-book thus : 



Degr. 1 Min. I Chain. | Link. 



I 



riM**aM^ 



or if at A you had only turned the fixed fights to 
B, and the needle had then cut 315 ; in the place 
t)f 45, you muft have put down 315. If you fur^ 
irey by Mr. Norwoods way, there muft be four 
columns more for the cardinal points E%W.N. and 
South. Ybu may alfo make two colutnns more, 
.tf you pleafe^ for oiF-fets,, to the right and left. 

Lail^ yon may chufc whether you will have 
any lines or not, if you can write ftrait, and in 
good order, the figures dircftly one under aiaothor. 
Fot thisl.leave you chaicflyto your own faincy ; for I 
believe therfe are&arce t wofutrcyors in England^ that 
haveiexadtly the ikme method for their l^d notes. 

Ofthefcale. 

Having by the inftrument before fpofceti of, 
meafured the angles and lines in the ficM ; the 
next thing to be done, is to lay down the fame 
upon paper ; for which ufc the fcale ferves. 
Tiierc are feveral forts of fcales, both large and 
fmall, according as men have occafioh to ufe them : 

^ but all do principally confift of no more biit two 
forts of lines : the firft is of eqnal parts, for the 

' laying down chains and lrnlc€ ; the fecond a line 
i>f chords, for laying down or meafnring angles, 
I cannot better explain the fcale to yob, than by 
fhewing the figure of fuch a one as is^coriimorfly 
fold in fhops, and teaching how to ufe ^. 

I The 
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Of tnftruments and their TJfeU 



The lines numbered at top with 11, \±f t6^ 
Gfr. are lines of equal parts, containing 1 1, 12, or 
^ 6 equal parts to an inch, foot, yard, &c. If no\V 
by the line of ,1 1 to an inch you would lay down 
10 chains 50 links, look down the line under 11^ 
and fetting one foot of your compafles in i o, clofc 
the other till it juft touch 50 links, or half a 
chain, in the fmall diviiions. Then laying your 
ruler upon the paper, by the fide thereof^ with the 

. r> fame extent of the compafTes mark the 

points A and B, and draw the right 
line AB, which will meafure in length 10 chains, 
50 links, by the fcale of 11 to an inch. On the 
back-fide of the fcale, there is a line of 10 equal 
parts to an inch, but divided by a diagonal line, 
for the more readily taking oflf any required line 
or number to 100 parts. 

^0 lay down an angle by the line of chords. 

' Let it be required to make an angle that (hall 
contain 45 degrees. 




0/^ Infirwnents and their VJes. 6$ 

Draw a line at plcafure, as AB : then fetting one 
foot of your compaffes at the beginning of the line 
of chords, fee that the other fall juft upon 60 
degrees : with that extent fet one foot in A, and 
defcribe the arch CD. . Then take fromyour line of 
chords 45 degrees, and fetting one foot in D, make a 
mark upon the arch at C, through which draw the 
line AE : fo (hall the angle E AB be 45 degrees. 
If by the line of chords you' would ered: a line 
perpendicular to a given one, it is no more th^n 
to make an angle that fhall contain 90 degrees. 

The reafon why you are to take 60 from the 
line of chords to make your arch by, is, becaufe 
the chord of 60 degrees is the fcmi-diameter of 
a circle, Whcjfe circumference is divided into 360 
equal parts. 



To make a regular Polygon^ or a figure of ^^ 6^ 
7, 8, or more fides ^ by the line of chords. 

Divide 360, the number of degrees coiitained 
in a circle, by the number of fides you woqld have 
your figure to contain ; the quotient taken from 
the line of chords (hall be one fide of fuch a figure. 



E X A ]V^ P L E. 

For to make a pentagon, or a figure of five fides : 
divide 360 by 5, the quotient is 72, one fide of 
a pentagon. 

Take 60 degrees from your line of chords, and 
defcribe an obfcujre circle; which done take 72 from 

F your 
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your line of chords, and beginning at any part of the 
circle, fet off that extent rouiid the circk, as from 




A 



B toC, aiid fo reund tSi you eome *» AflgaiH. 
Then having drawn lines between thofe marks, the 
pentagon is compleated. The like of any other 
polygon, be the number of fides what they will. 

Example. For the fide of a heptagon : divide 
560 by 7, the quotient will be 51 degr. 25 min. 
which if you take from the line df chords, and fet 
off round the circle, you will form a heptagon, 

I>E> EF, FG, '&c. being the fides thereof. 

• i „ .. . » . . • * • 
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^0 infiriie an equilateral triangle in a circle by the 

lineofthords^,^ . . 

Firft, take- the wholfe length of your line of 
chords, or the chord of 90 degrees, With your 
compaflcs j this diftance fet off from C to *• 
Then take 30 degrees from the line of chords, 
and fet that from * to H. Draw the line CH, 
which will be one fide of the greateft triangle 
that can be infcribed in that circle. 

Or you niay make it by fetting off twice the 
iemi-diameter of the circle ; for 60 and 60 is 1 20, 
equal to 90 and 30. 

7(? make a line of chords*^ 

m 

Firft, Make a quadrant, or the fourth part of a 
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<:ircle, as ABC i divide the arch, thereof, viz. 
AC, into' 90 equal parts; which you may do l?y 
dividing it firft into three equal parts, and every 
of thofe divifions into three equal parts more, and 
every of the laft divifions into ten equal part^. 

Secondly, continue the femi-diameter BC.to 
. any convenient length, as to D. Then fetting 
one foot of your compaffes in C, let the other 
» fall on 90, a^id defcribe the arch 90, 90. So 
likewife 80, 80 ; 70, 70, &c. then will CD be 
the line of chords, and thefe arches cutting it in- 
to unequal parts, conftituje the true divifions 
thereof, as you may fee t>y the figure : you may, 
if you pleafe, draw lines parallel to DC* as I 
have done here for the better diftinguifhing every 
tenth and fifth figure. 



Of the Protragior. 

The' protrador is an iiiftrument with which, 
^Vith more eafe arid expedition^ you may lay down 
an angle, than you can hy thq lihc of chords: 
alfo when you have furveyed by .. tKd needle, by 
placing the diameter of the protracflpr upon a me- 
ridian line made- upon\your' paper, youjnay rea- 
dily with a needle upon the Jarch'.of the protrac- 
tor, fet off the true fituation of any line ftom the 
meridi^in, without fcratching the paper, as may 
happen if you ufe the line of chords. It is gra- 
duated together like the brafs lipib of a feiBicircle, 
performing the fame upon paper, ' ats that iiiftru- 
ment did in the field ; fee here the figure of it. 
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For the ufe of the pfotraftor, you muft have 
a fine fewing needle, put into a fmall handle of 
wood, or ivory, or the like, which is to put 
through the center of the protradlor, to any point 
affigned upon the paper, that the protrador may 
turn round upon it. 



To lay down an angle with the ProtraSlor. 

If it were required by the protraftor to lay down 
an angle of 30 degrees, draw the line AB, then 
take the protradlor, and putting a needle through 
the center point thereof, place the needle in A, fo 
that the center of the prdtracftor may lie juft upon 
the end of the line at A, move the protradtor 
about till you find the diameter thereof lie upon 
the line AB 3 then at 30 degrees upon -the a:rch, 
\ ^ - : F 3 with 
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with your protradting hecdk make a mark jipon 
the paper as at C; draw the line CA, which 
fliall make an angle, as BAG, of 30 degrees. 

If you furvey according to Mt. Nornmotts me- 
thod before fpoken of, it will be neceflary to have 
the arch of ^your protradtor divided accordingly^ 
viz. into two quadrants, or twice 90 degrees. 

I heed fay no more of a protraftor, any inge- 
nious man may eafily find the feveral ufes there- 
of 3 it being, as it were, but onjy an epitome of 
inftruments. ... 
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CHAP. VI. 

To take a plot of a field at one fiation m any plac4 
thereof from whence you can fee all the angles 
by the femicircle. 

ADmit ABCDEF to reprefent a field, of which 
you are to take the plot : Firft, fet your 
femicircle upon the ftafF at any convenient place 
thereof, as at O , and caufe marks to be fet up in 
every angle: diredl your inftrument, th^ flower^de^ 
luce being from you, to any one angle : as for exam- 
ple to A ; and efpying the mark at A through the 
fixed fights, fcrew faft the inftrument ; then turn 
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the moveable index about (the femi-circle remain- 
ing immoveable) till through the fights thereof 
you cfpy the mark at B. See what degrees on 
the brafs limb are cut by the index, which fup- 
pofe 80 ; write that down in your field-book ; fo 
turn the index round to every one of the* other 
singles, putting down Tn your field-book what 
degrees the index points to. As for example at 
C 107 degrees, at D 185 : but at D, the end of 
the index will go off the brafs limb, and the other 
end will come on ; you muft therefore look for 
what degrees the index cuts in the innermoft 
circle of the limb at the points E and F ; fuppofc 
260 and 3 1 5 degrees refpedtively. 

Thefe obfcrvntions you muft note down in your 
field-book thus : 






> 



o 
o 
o 
o 
o 
o 



A 
B 
C 
D 

E 
F 



Degrees. 


5^ 

e 

• 




=r 

5' 

• 


• 


060 • 


00 . 


8. 


70 


080 . 


CO . 


10 . 


00 


107 . 


CO . 


II . 


40 


185 . 
260 . 


00 • 
00 • 


10 • 
12 . 


OQ 


3^S • 


00 . 


8. 
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Secondly^ caufe the diftance between your in- 
ftrument and every angle to be meafured : thus, 
from o to A will be found to be 8 chains 70 links; 
from G to B, lo chains 00. All which fet down 
in order in your field-book, as you fee done above ; 
and then have you got what is fieceflary to be known 
in that field towards meafiiririg of it. Your next 
work is to protract or lay it down upon paper. 

To 
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To protraSi the former objervations taken. 

Firft,. draw a line at pleafure, as A^; then take 
from your fcale with your compafles, the firft dif- 
tance meafured, vi^. from to A, 8 chains, 70 
links \ and fetting one foot in any convenient place 
of the line, which may reprefent the place where 
the inftrumeht ftood, with the other make a mark 
upon the line as at A, fo fhall A be the firft angle, 
and G the place where the inftrument ftood. 

Secondly, take a protradtor, and having laid the 
center hereof exadly upon o, and the diameter 
or meridian upon the line A'^, the femicircle of 
the protraftor lying upwards j there hold it faft, 
and with your protracting pen .make a mark upon 
the paper againft 80 deg. 107 deg* &c. as you find 
them iu/the field-book. Then for thofe degrees 
that exceed 180, you muft turn the protraiSlor 
downward, keeping ftill the center upon 0,^ and 
placing again the diameter upon aK. Mark out 
by the innermoft circle of divifions the reft of your 
obfervations 185, 260, 315. Then applying a 
fcale to and every one of the marks, draw the 
dotted lines B, C,. D, E, F. 

Thirdly, Take with your compafTes the length 
of the line B, which you find by the field-book 
to be 10 chains, which fet off from q to B. The 
like to do for C, D, and the reft. 

Laftly, Draw the lines AB, BC, CD, &c. 
which will inclofe a figure exa<31y proportionable 
to the' field before furveyed. 



To 
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\ 

To tale the plot of the fame field c^ onefiation by the 

plain table. 

Place your table with a (hect of paper upon it 
»t o, and njaking a mark upon the paper, tl\at 
ihall fignify where the inftrument Hands, lay youir 
index to the mark^ turning it about till you fee 
through the fights the mark at A ; there holding 
it faft, draw the line A © . Turn the indey 
to B, keeping ftill upon the firft mark at © i and 
when you fee through the fights the mark at B, 
draw the line B. ©. Do the fame by all the rel^ 
of the angles, and having meafured thq diflance 
between the inftrument and each &ngle, fet it off 
with your fcale and compafiTes from © to A, from 
Q to, B, &c. making marks where, upon the fe^ 
yeral lines, the diftances fall. 

I^aftly, Between thofe marks draw lines, as AB| 
BC, CD, G?c. and then you have the true plot of 
the field ready protrafted to your hand. This in- 
(Irument is io plain and eafy to be underftood, 
J ihall give no more examples of the ufe of it. 
The gre^teft inconveniency that attends it is, that 
when any rain, or even dew falls, the paper will 
|}e wet, and the inftrument ufelefs. 

To take the plot of the fame field at onefiation by the 
femicircky either 'with the help of the needle and 
limb both together^ or by the help of the needle 
alone. 

In the beginning of this chapter, I fhewed you 

liow to take the plot of a field at one ftation, by 

' the 



Dhm Wixy4 to f^le tbt Thts ^ Fields^ y^ 

the femiciitlp, withtoat rcfpcft tp the nce^^^ 
wbich is the beft w^y : fe^it that I m^y not kavci 
you ignorant of my thing belonging to your in^ 
ftrument, I AislU here fhew how to perfornai the 
ikmt with the help of the needle two ways ; md 
ftrft with the neecUe and limb together. 

Fix the inftrument a§ before, in q> making the 
north point of the needle hang direftly over the 
flower-de-luce of tl^e card i there fcrew faft the in-*- 
ftrwroent. Then turn the index to all the angles, 
noting down what degrees are cut thereby at every 
angle, as at A fuppole 25> at B 105, at C 132 ; 
ind fo of the reft round the field. And when you 
have meafured the diftances, and arc come to pro- 
traction, you muft firft draw a line crofs your pa- 
per, calling it a north and fbuth line/ which re- 
prefents the meridian line of the inftruntient. Then 
applying the protraftof to that line, mark round 
the degrees as they were obferved, "oix. 25, 105, 
132, &c^ and having fcf off the diftances, and 
drawn the outward lines agreeable to what you 
were taught at the beginning pf the chapter, you 
will find the figure tto be the fkme as there de« 
fcribed^ 

Now to perform this by the Jieedle only is in a 
manner the fame as the former: for inftead of 
turning the index about the limb, and obferving 
what degrees are ctit thereby,- here you muft turn 
the whole inftrument about, and note at every 
angle what degreips upon the card the needle 
hangs over; which fet down and •protract as be- 
fore. But here .obferve, fome cards are numbered 

ficpjp: thp i^^ffe i§i^vvftr4^ i^^ii^^ s^, ©^'f. tot 36Q 
^•;.ptieri§^fi?ftfi^t%eiioiih w«ftiv»rd, whicl» 'm^ 

deed 
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deed are bcft for this ufe, protraftors being made 
accordingly : for when you turn your inftr ument 
to the eaftward, the needle will hang over the 
weftward diyifion, on the contrary. 

As for the ufe of the divifion of the card into 
four quadrants, I fhall fpcak largely of by and 
by ; therefore for the prefent beg your patience. 

^0 take the plot ofajield^ at oneftation^ by thejemi-^ 
» circle placed in any angle thereof j from whence the 
other angles can be feen^ 

Let GABCDEFG be the field, and F the angle 




at which you would take your obfervations. Hav- 
ing placed your fcmicircle at F, turn it about the 

north 



^ 
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north point of the card from you, till through the 
fixed fights, {Note^ that I call them the fixed fights 
which are on the fixed diameter) you efpy tlie mark 
at G. Then fcrew faft the inftrument; which 
done, move the index, till, through the fights 
thereof, you fee the mark at A, and thedegrees on 
the limb there cut by it will be 20^ Move again 
the index to the mark at B, where you will find 
it to cut 40 deg. Do the fame at C, and it cuts 
60 deg. Like wife at D 77, and at E 100 deg. 
Note down all thcfe angles in your field-book : 
next meafure all the lines, as from F to G 14 
chains, 60 links;, from F to A 18 chains, 2Gr 
links; from F to B 16 chains, 80 links;, from, 
F to C 2 1 chains, 20 links.; from: F to D 1 6 chain$j 
95 links; from F to E 8 chains, 50 links; 
and then will your field-book fl:and thus : 



Angles. 


Degrees. 


• 

Minutes. 




Chains. 


Links. 




• 


• 


FG 


14 


60 


GF A 


20 


00 


FA 


18 


20 


GFB 


40 


00 


FB 


16 


80 


GPq 


.^0 


00 


FC 


21 


- 20 


GFD 


77 ■ 


00 


FD 


16 


95 


GFE 


no 


00 


FE 


' 8 


50 



T:o protraSl the former obfervations. . 

Draw a line at adventure, as *G^, upon any con- 
venient place; on which lay the center of your pro- 
tradtor, as at F, keeping the diameter thereof right 
upon the line G g. Then make marks round the 
protnuftor at every angle, as you find them in the 
neld-booki viz* againft 20, 40, 60, 77, and 100 j 

which 
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which done, take away the ptotrador, and apply- 
ing the fcale or ruler to P, and each of the marks, 
draw the lines FG, FA, FB, FC, FD, and FE. 
' Then fetting oS upon thefe lines the true diftanCfes 
as you find them in the field-book ; thus for the 
• firft line FO, 14 chains, 60 links ; for the, fecortd 
FA, 18 chains, 20 links, G^. mike marks where 
the end ttf thefe diftances fall, which let be at 
G, A, B,C, &€. 

Laftly, Between' thelb marks, drawing the linfes 
6 A, AS, BC, CD, DE, EF, FG, you will 
ha^^e compleated the work. - • 

When you farvej^ thus without jhe help of tKe 
needle, you muft remtmber before you come oat 
of the field tb tn^ke the i^eridlan line, that yOu may 
be able to make a compafs (bowing the true fitu- 
ation of the Idnd, in tefpe<ft of the four quarters 
of thfc heavens ; I mean Eaji^ W^ft% Norths and 
^outh : which you may do thus ; 

The inftrument ftill flanding at F, turn it about 
till the needle lies direftly over the Jiower-de-luce 
of the card; thdre fcrew it faft/ Then turn the 
moveable index^ tilU through the fights, ydu cfpy 
any one angle. 

As for example : Let it be I) : note then what 
degrees upon the limb are cut by the index> which 
let be 10 deg. Mark this doVn in your field-book, 
and when you have protracted as before diredted, 
lay the center of your prbtraftor upon any place 
6f thfe line FD, as^ at o, turning the protradlor 
about till to lb deg. lie direftly upon the line FD. 
Then againft the end bf the diameter of the prd- 
tra<ftor, make a mark as at N, and draw the line 
N b, which is a meridian^ or north or fouth line, 
by which yoii may make a compafs* 

4 ^ Note, 
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Note^ You may take the plot of a field at one 
flation^ by ftanding in any fide thereof, as well 
as in an angle : for if you had fet your inilrument 
in a, the work would have been nearly the £une« 



^o^take the plot of a field at two fiations^ provided 
from either ftation you can fee every angle ; by 
meafuring only the ftatiofiary diftance^ and obferved 
angles. 

Let CDEFGHC be fuppofed a field to be 
meafuredat two ftations : firft, when -you come 
into the field, make choice of two places for your 
ilations, as far afunder as the field will conveni- 
ently admit of; alfo take care that if the ftati- 
onary dillance were continued, it would not touch 
any angle of the field 5 then fetting the femicir- 
cle at A, the firft ftation, turn it about, the fiorth 
point from you, till, through the fixed fights, 
you eipy the mark at your fecood ftation^ which 
admit to be at B, there fcrew faft the inftru- 
ment; then turn the moveable index to every 
ieveral angle round the whole fields and fee what 

. degrees 



\ 



lo Divers Ways to take the Plots ofFtetds. 




degrees arc cut thereby at every angle, which 
note down in your field-book, as foUoweth : 

Angles, 
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Angles. Pegl"* Min. 

BAC 24 30 

BAD < 91"^"'^ — ^^ 

^ "5 o^ Firft ftatlon. 

p, 283 ' — ^30 

G 325 00 

tt '—346 — \ 00 

Secondly, Meafure the diftance between the 
two ftations, which let be 20 chains, and fet it 
down in the field-book thus ; 

Stationary dijlance 20 chains ^ 00 links. 

•» • 

Thirdly, Placing the inftrtiment at B, the fe- 

cond ftation, look backwards through the fixed 

fights to the firft ftation at A, (I mean by looking 

backward, that the Touth part of the inftrument 

be towards A) and having cfpied the niark at A, 

make faft the inftrument, and moving the index 

as you did at the firft ftation to each angle, fee 

what degrees are cut by the index, and note them 

down as followeth • and then have you done, 

unlefs yoii will take a meridian line before you 

'move the inftrument; which you were tauglat to 

do in the laft example : 

• I 

Angles. -Degr. Min. 

IBC 84 00 

IBD— -« — ^149 00 

I '94 ^00 Second ftation. 



2 1 5 GO 

G 270 ■ 00 

H ■ 3 2 2 . 00 



Hovi 
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How to protracl or lay donvn upon paper tbefe fol^ 

lomng obfervations;^ 

Firft^ Draw a line crofs your paper at phzhre, 
as the line I K ; then take off from th^ fcale the 
flationary diflance 20 chains, and fet it upon that 
line, as from A to B, fo ^all A reprefent the firft 
ilation, B the fecond. 

Secondly, Apply the center of your protra<ftor 
to the point A, and the diameter lying ftrait upon 
the line BK; mark out round it the angles, as 
you find them in tlie field-book, and through 
thofe marks frOm A draw lines of a convenient 
length. 

' Thirdly, Move your protrador to the fecond 
ftation B ; and there mark- out your angles, and 
draw lines, as before, at the firft ftation. 

Laftly, The places where the lines of the firft 
ilation, apd the lines of the fecond interfeft each 
other, are the angles of the field. As for exarhple : 

At the firft ftation the angle C was 24 degrees 
30 minutes, through thofe degrees I draw the line 
AC. At the fecbnd ftation C was 84 degrees 5 
accordingly, :6'om the fecond ftation I draw the 
line B 2 r Now, I fay, where thefe two lines cut 
each other, as they do at C, there is one angle 
of the field. So likewife of D, E^ wd the reft of 
the angles ; if therefore between thefe interfec- 
tions you draw ftrait lines, as CD, DE, EF> &c. 
you will have a true figure of the field. 

This may as well be done by taking two angles 
for your ftations, and meafuring the line between 

them, 
6 
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them, asCindD; from whence yoii might as 
wcU have fecn all the angles, and confcquently 
as well have performed the work. 

^0 take the plot of & field at twojlationsy when the 
feld isfo irregular, 9 thai from onejiation you can^ 
not fee all the angles % 
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Let CDEFGHIKLMNOC be a field, in 

» 

which from no one pkce thereof all the aiigles 
may be feen ; chboie thcfcfore two places for your 
ftations, as A and B ; and fetting the femicircle 
in A, diredt the diameter to the fecond ftation B; 
there making the inftrument feft, with the index 
lake all the angles at that end of the field, as 
CD E F G H 1 K, and meafure the diflance be- 
tween your inftrument and each angle ; meafure 
alfo the diftance between the two ftations A 
and-B. 

Secondly, Remove your inftrument to the fe- 
cond ftation at B ; and having made it faft, io as 
that through the back-fights you may fee the 
firft ftation A, take the angle at that end of the 
field, as NOCKLMN, and meafure their dif- 
tances alfo as before; all which done, your field- 
book will ftand thus : 

Firji Jiatton. 

« 

Angles. I^c^gr* Min« Chains. Links. 

CAD 25 00 20 : 75 

CAE 31 00 8 : 10 

C AF 67-^ 00 9 • 85 

CAG— r-ioi— — 00 10 : 80 

H- .137 00 ■ ■ 7 : 00 

I 262 oo- 6 : 70 

K 316*^ oo 13 : 70 

C 354——— 00— 24 : 50 

The diftance between two ftations, 3 1 chains, 
60 links. 

Second 
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Second Jiaiion, 




Angles. 


Degr. Min, Chaini. 


Linkg* 


PBN 


• 3 • *3^ ^ 4 • 


29 


PBO 


. Ill • 00 == 7 . 


• 00 


PBC 


. 145 . 00 = 15 . 


60 


K 


. 205 . CiO = 7 . 


48 


h 


. 220 . PO ==^ 15 , 


00 


M 


. .274 . QO = II . 


20 



To ky fhis down upon paper, draw at pleafurc 
the line PBAP; then taking in with the com- 
pafies the diftance between the two ftations, viz. 
31 chains, 60 link$; fet it upon the line, mak- 
ing marks with the compafles, at A and B ; A be- 
ing the firft ftation, B the fecond, lay the pro- 
traftor to A, with the north end of the diametep 
towards B, and mark out the feveral angles ob- 
ferved at your firft ftation, drawing lines, and ifet- 
tihg off the diftances, as you were taught in the 
beginning of this Chapter, Fig. i , 

Do the fame at B, the fecond ftation i and when 
you have traced out all the diftances between thofe 
marks, draw the bound-lines. 

I am rather more brief in this, becaufe it is the 
fame as was taught concerning Fig. i ; for if you 
conceive a line to be drawn from C to K, then 
would there be two diilindt fields tg be n>eafured 
at one ftation in each. 

If a field be very irregular, ypU may, after the 
fame manner, make three, four, or five ftations, if 
you pleafe ; but I think it better to go round fuch 
^ field, and meafure the bounding lines thereof; 
^high I (hall fhew you how to do farther on. 

Q 3 ' Note^ 
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t 

Notey In the foregoing figure you nUght as well 
have had your ftations in two convenient angles, 
as D and K, and have wrought as jqxx were 
taught concerning Fig. 2. the work would have 
been the fame. 

^0 take the plot of a field at one fiation in an angle; 
(provided from that angle you can fee all the other 
angles) by meafuring round about the faid fields 

ABCDEA is a field, and A the angle Appoint- 
ed for the ftation ; place your femicircle in A, aiid 
direft the diameter t hereof , till, through the fixed 
fights, you fee the mark at B ; then fcrcw it faft, 
and turn the index to C, obferving what degrees 
arc there cut upon the limb ; which fuppofe 68 
degrees; turn it further, till you cfpy D, and 
note down the degrees there cut, viz^ 76 j do the 




like 
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fike at E, and the index will cut 124 degrees: 
this done meafure round th^ field, noting dqwn 
the length of the fide lines between angle and 
angle^ as from A to B, 14 chfiins go links ; fron^ 
B to C, 15 chains, 00 links ; from C to D> 7 
xrhains^ 00 links; from D to £, J4.chains9 40 
links: and from £ to A, 14 chains, 5 links. 

Then will your field-book be as hereunder. 



Angles. 


Degr. 


Miiu 


Angles* 


Chains. Links. 


BAC- 


- 68 . 


. 00 


AB- 


-14 . CO 


BAD- 


-76 


. 00 


- BC- 


-15 .00 


BAE- 


-124 

1 


. 00 


CD- 
DE- 

EA- 


- 7 . 00 
-14 • 40 
-14 . 5 



To protraft the figure, draw the right line AB 
at pleafure ; and applying the center of the pro- 
^raftor to A, (the diameter lying upon the line 
AB, and the fejnicircle of it yp wards) mark off 
the angles as 68 : 76 : and 124; through thefe 
marks draw the lines A Ci A D, A E, of fu^cient 
length ; then take in your compaffes, from off the 
fcale, the length of the Kne AB, viz. 14 chains^ 
and fetting one foot of the compaffes in A, with 
the other crofs the line, as at B ; alfo for BC take 
off 1 5 chains, and fetting one foot in B, with the 
Other crofs the line AC, which determines the . 
point C ; for the line C D, take off 7 chains, and 
fetting one foot in C, crofs the line AD, at D ; 
then for D E, take 1 4 chains, 40 links, and fet- 

G 4 ting 



. _". t. • . 
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ting one foot of the compares in DE, with the 
other crofs the line AE, at E. Laftly, take E A 
14 chains 5 links in your compafTes, and let one 
point in E ; then if the other will fall exaftly 
upon A, you have done the work true; if not, 
you have erred : between the points of inter- 
fedtion draw ftrait lines, which {hall be the 
bounds of the field, viz. AB, BC, CD, DE, 
EA. 

t 

To take the plot of the foregoing fields by meafur-' 
ing one line only^ and taking obfervations at 
every angle. \ 

Begin as you have been juft before taught, 
''till you have taken the angles BAG, BAD, and 
BAE, vi:;r,. 58, 76, and 124 degrees; then leav- 
ing a good mark at A, which may be feen all 
round the field, go to B, n^eafpripg as yoii go 
the diftancQ from A to B, which Is the only line 
you need mqafure \ and planting your iemicirclc 
at B, direcjl the fouth part thereof toward A, un- 
til through the back fixed fights you fee the 
mark at A ; there making it faft, turn the in- 
dex about till you cfpy C, and note^down the 
degrees there cut, which fuppofe 1 29 ; move 
your inftrument to C, and ftill keeping the foutl) 
part of the diameter tp A, turn the index to D, 
where it will cut 20 degrees ; then remove to D, 
and ei^^y^'^g A through the back fights, turn the 
index to E, where it will cut 135 degrees, Note 
all tl^is down in your field-book. 



L 
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Angles taken at the External angles round 

Jirfi fiation. the field. 

BAC— 681 B . 129 
BAD — 76 ^ Degrees,- C • 20 

BAE'^i24J D • 235. 
Line AB : 14 chains. 



Degrees. 



To protiud: thig, you muft work as you were 
taught concerning the foregoing figure, until you 
have drawn the lines AC, AD^, AE, and itt off 
the line AB, 14 chains; then laying the center 
of your protractor to B, apd the fouth end of the 
diameter (or that marked with i8q degrees) to* 
wards A, make a mark againf^ 1 29 tlegrees, and 
through that mark from B, draw the line B C, 
till it interfedt the line AC, which it will do 
at C. Lay alfo the center of the protraftor up- 
on C, and the diameter thereof along AC; and 
againfl 20 degrees make a mark, through which 
from C draw the line CD, till it interfe<ft the 
line AD, which it will do at D. Laftly, place 
your protraftor at D, with the diameter thereof 
lying upon the line DA, and make a mark 
againft 135 degrees ; through this mark draw the 
line DE, to interfecS the line AE, as at E, draw 
the line EA, and you have done. 

This 'may be otherwife performed, thus : after 
you have (ftanding at A) taken the feveral angles, 
and meafured the diftance AB, you may only take 
the quantity of the bounding angles, without 
refpett tp A; as the internal angle at B 51 de- 
grees at C (an pUtward angle, v^hich in your ' 
|ield-book you flipuld diftinguifli with a mark 
t) 1 1 8, and fo of the reft. And when you 
gpiBe %o plot, having fovfud the place for B, 
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there make an angle of 51 degrees,' drawing tlic 
line till it inferfeft AC, Gfr. 

You may alfo furvey a field after this manner, 
by fetting up a mark in the middle thereof, and 
meafuring from that to any -one angle ; alfo in 
the obfervations round the field, having refpeft 
to that mark, as you had here to the angle A. 

It Is too tedioiis to give examples of all the va- 
rieties J befidcs it would rather puzzle thanin- 
ftruft a neophyte. 

7*0 take the plot of a large field or wood, by rnea- 
furing round the fame ^ and taking obfervations 
at every angle thereof by the femicircle. 



J, Suppofc 
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\. Suppofe ABCDEFGA to be a wood 
through which you cannot fee to take the angles, 
as before diredted, but muft be forced to go ' 
round the fame ; firft plant the femicirde at A, 
and turn the north end of the diameter about, 
till through the fixed fights you fee the mark at 
B ; then move round the index, till through the 
fights thereof you efpy G, the index there cut- 
ting upon the limb, fuppqfe 146 degrees.) 

2. Remove to B, and as you go, meafure thd 
diftance AB, viz. 23 chains, 40 links; and 
planting the inftrument at! B, diredl the north 
end of the diameter to C, and turn the index 
round to A, it then pointing to 76 degrees. 

3. Remove to G, meafuring the line as you 
go, and fetting your inftrument at C, direct the 
north end of the fixed diameter to D, and turn 
the index» till you efpy B, and the index then 
cutting 205 degrees 5 which, becaufe it is an 
outward angle, you may mark thus 7 in your 
field-book. 

4. Remove to D, and meafure as you go ; then 
placing the inftrument at D, turn the north end 
of the diameter to E, and the index to C, the 
<^uantity of the angle will be 84 degrees. 

And thus you muft do at every angle round 
the field, and at E, you will find the quantity 
of that angle to be 142 degrees, at F 137, at 
G 110: but there is no need for taking the laft 
angle, or meafuring the two laft fides, unlcfs it 
be to prove the truth of your work ; which is 
however convenient. When you have thus gone 
round the wood or field, you will find your field* 
\foqk tp be a§ fojiowetl^ ; 

Angles 
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> 

Oft 


^ 


« 








• 












Degr, 


- ^ 

Min. 


f " 


Ch. 


Link. 


A 
B 


. 146 
. 76 


. 00 

. 00 ' 


AB 
BC 


, 23 
• 15 


. 40 

. 2Q 


C 
D 


. 205 
• 85 


. 00 
. OOA 


CD 
DE 


• 17 
, 20 


. 90 
. 60 


E 


. 142 


. 00 


EF 


• 13 


. 60 


F 


• 137 


• bo 


GA 


. 19 


. 23' 


G 


• no 


. 00 









To protradt this, draw with a black lead pencil, 
9 line at pleafurc, as AB j upon which fet off the 
diftance, as you fee in your field- book, 23 chains, 
40 links, from A to B ; then laying the center 
of your protradtor upon A, and the diameter along 
the line A B, with the north end, or that of 00 
degrees towards B , on the outfidc of the limb 
make a mark againft 146 degrees, through which 
from A draw the h'ne A G ; fo you have the lirft 
angle and firft diftance. 

2. Place the center of the protrador upon B, and 
turn it about till 76 degrees lie upon the line A B ; 
there hold it faft, and againft the north end of the 
diameter make a m^rk, through which draw a line, 
and fet off the diftance BC, 1-5 chains, 20 links. 

3. Apply the center of the protractor to C, (the 
femicircle thereof outward, becaufe you fefe by 
the field-book it is an outward angle)- and turn it 
about till 205 degrees lie upon the line CB ; then 
againft the upper or fouth end of the diameter 
make a mark, through which draw a line, and fet 
gff 17 chains, 90 links from C ta D, - 

4. Put 
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4. Put the center of the protraftor to D, and 
make 84 degrees thereof Ue upon the line CD; 
then making a mark at the end of the diameter, 
or o degr. through that mark draw a line, and fet 
off 20 chains, 60 links for DE. 

5. Move the protradtor to E, and make 142 degr. 
to lie upon the lin,e E D. Then at the end of the 
protraftor make a mark as belbre, and fctting ofF 
the diftance 18 chains, 85 link«, draw the line EF. 

6. Lay the center of the protradtor upon F, and 
making 1 37 degr. lie upon the line E F ; kgainll 
the end of the diameter make a mark, through 
which draw the line F G, which will interfed: the 
line AG as at G : fo you have a true copy of the 
field or wood. But you may, if you think fit to 
prove your work, fet off the diftance from F to 
G ; and at G apply your protrador, making no 
degr. thereof to lie upon the line FG. Then if 
the end of the diameter point diredlly to A, and. 
the diftance be 90 chains, 28 links, you may |?e 
fure you have done your work true. 

Whereas I bid you put the north end of the in- 
ftrument and of the protraftor towards B, it was 
chiefly to fhew you the variety of working by one 
inftrument ; for in the figure before this, I di- 
recfted you to do it the contrary way ; and in this 
figure, if you had turned the fouth end of the in- 
ilrument to G, and with the index, had taken B, 
and fo*of the reft, the work would have 'been the 
fame ; remembering ftill to ufe the protraftor the 
fame way as you did your inftrument in the field. 

Alfoif you had been to have furveyed this field 
or wood by the help of the needle ; after you had 
planted the feniicircle at A, and pofited it, fo that 

' * the 
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the needle might hang direftly over tht flower •Je^ 
luce in the card, you fliould have turned the index 
to B, and put down in your field-book what degrees 
upon the brafs limb had then been cut thereby, 
which, for exanrple, fuppofe 20. Then moving 
5^our inftrument to B, make the needle hang over 
the flower-de-luce y and turn the index to C, and 
note down what degrees are jhere cut. So do by 
all the reft of the angles. And when you come 
to protrad, you muft draw lines parallel to one 
another crofs the paper, not farther diftant than 
the breadth of the parallelogram of your protraftor ; 
which fhall be meridian lines, marking one of 
them at one end N. for the north, and at the 
other S. for fouth. This. done choofe /any place 
which you fhall think moft convenient upon one 
of the meridian lines for your firft angular point, 
as at A ; and laying the diameter of your protrac- 
tor upon that line, againft 20 degr. make a maik^ 
through, which draw a line, and upon it fet ofi^ 
the diftance from A to B. 

In like manner proceed with the other angles and 
lines, at every angle laying your protra^ior paralleL 
to a north arid fouth line ; which yoir may do by the 
ligures^ graduated thereon, being at either end alike^ 



jy ben you havrfurveyed after this manner ^ to difcover 
before you go out of the fields whether you ba^e 
wrought true or not. 

Add all the obfervcd angles together in the pre- 
<xding example of mcafuring the wood, they make 
900. Multiply 180 by a number lefs by two than 

the 
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the number of angles ; and if the produftbe equal 
to the fum of all the angles, then you have wrought 
true. There wercfeyenangles to that wood, there- 
fore multiply 180 by 5, and the produ<St i« 900. 
If you furvey, by taking the quantity of every 
angle, and if all be inward angles, you muft work 
as before. But if one or more be outward angles, 
you muft fubtraft them out of 180 degr. ^nd add 
the remainder only to the reft of the angles. And 
when you multiply 180 by a fum lefs by 2 than 
the number of your angles, you are not to ac- 
ccHint the outward angles into the number. Thus, 
in the laft examples, I find one outward, angle, 
viz. C 205 ; the quantity of which, if it had been 
taken, would have been but 155 degr. That taken 
irom iSlo degr^ there remains 25 ; which I add 
to the other angles, and they make in all 720. 
Now becaufe C was an outward angle, I take no 
notice of it, but fee how many other angles I 
have, and I find 6 : a number lefs by two than 6, 
is 4 : by whidh I multiply 180, and the product 
is 720, and confequently the work is right. 



DireSiions to meafure parallel to a hedge^ {when 
you cannot go into the hedge itfelfi) and aljo, in 
fucb cafe J how to take your angles. 

It is impoflible for you, when you have a hedge 
to meafure, to go on the top of the hedge itfelf ; but 
if you go parallel thereto, either within or without, 
and make your parallel line of the fame length as 
the line of your* hedge, your work will be the 

feme. 
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iaine« Thus, if A B was a buihy hedge, to which 



tf^mmammia^^^t 



JP 



/L 4. 

you could not conveniently come nigber to plant 
your inftrumcnt than © ; let him that goes to fet 
up your mark at B, take before he goes the dis- 
tance A o, which he may do readily with a wand 
or rod ; and at B let him fet off the fame diftance 
again, as to +, where let the mark be placed for 
your obfervation ; and when the chain bears, mea- 
fure the diftance o + ; be fure they have refpefl: 
to the hedge A B, fo as that they make o -f equal 
to AB, or of the fame length. 

But to make this more plain : fuppofe ABC Xo 
be a field ; and for the bufhes, you cannot come 
nigher than o to plant your inftrument. Let him 



• ■ 




that fets up the marks take the diftance between the 
inftrument g, and the hedge AB \ which diftance l?t 
him fet offagain nigh B, and fet up his mark at D ; 

like- 
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Kkewife let him take the diftance between the © 
and the hedge A t, and accordingly fet up his 
mark at E. Thfcn taking the angle D G E, it will 
be the fame as the angle BAG : fo do for the reft 
of the angles. But when the lines are meafured, 
they muft be meafured of the fame length as the 
outftde lines, as the line o D meafured from g to 
yi &c. The beft way, therefore, is for thofe who 
-meafure the lines, to go round the field on the oUt- 
fide thereof, although the angles be taken within. 

« 

7i take t&eplot of afield or wood^ by obferving near 
. every angle ^ and meafuring the difiance between the 
marks of obfervation^ by. taking in every line^ two 
. . offfeis to the hedge. 

Let A, B, C, D, be a wood or fifeld, to be thus 
meafured. Caufe your affiftants to fet up marks 



( I 




in every angle thereof, not regarding the diftance 
from the hedges, fo much as the convenience for 
planting the inftrumcnt, fo as you may fee from 

H one 
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one voaxk to another. Then beginning at o d 
take the quantity of that angle, and nteafure the 
diftance i» 2. But before you begin to meafure 
the line, take the off-fet to the hedge, viz. the di£- 
ttuice o e-, and in taking of \U you muft make 
that little line p ^perpendicular to i, 2; which 
i^ cafily done, when your inftrumcnt ftanda with 
the fixed fights towards 2, by turning the move*- 
able index till it lie upon 90 degr. which will then 
dire A to what place of the hedge to meafurci as 
e^ that little line e^ fct down in your field-book 
under title Off-fet. So likewifc when you cooie 
to 2, meafiire there the ofF-fct again, w^k. g f. 
Theff taking the angle at 2, meafure the line 2v 3, 
and the oiF-fets 2 ^, 3 i&. The like do by all^ the 
reft of the lines and angles in the field. And 
when you come to lay thefe down upon paper ^ 
firft, as you have beerf taught before, protract the 
figures^ U 2, 3, 4. That done,, fet off yout bflS- 
fets as you find them in the field-book, viz. o e^ 
and o fp perpendicular to the line i, 2} alfo o 
gy o i&, perpendicular to- the- liAe-2>^ 3, miking 
marks at e^ f^ g, b^ and- the reft ; through which 
draw lines interfedling each other at the, true an- 
gular poiiits, and then defcribe th? bound lines of 
the faciei or wood* 

lu.working after this manner^.(d^rve theie two 
things: firft, if ^e wood.be fo thick,, that yon 
cannot go on in the infide thereoi^ypu may, a^ter 
the fame manner, as well perform the work by 
going on the outfide round the wood. 

Secondly, If the diftances are fo gieat, that you 
cannot fee from angle to angle, caufe your afiifbtnt 

to 
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to fet up a mark as fkr from you as you can con- 
veniently fee it, as at n. Meafure the diftance o 
I ftj and take the off- fet from n to the hedge. 
Then at n turn the fixed fights of the inftrument! 
to o / , and by that direftion proceed on the line 
till yoir come to an angle. 

This wayafjiirveying is made eajier [though I cannot 
fay triier) by taking only a great fquare in the 
feldffrom the fides of which the off-fets are taken m 

I haVe drawn this following figure fb, that at 
once you may fee all the variety of this way of 
workuig. The beft way, indeed, is to contrive 




your fquare fo, that if po£ible, you may, from the 
fides thereof, go upon a perpendicular line to any 
of the angles* But if that cannot be, then per-« 

li 2 pendiculac: 
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pendicular lines to the fides may do. as well, as 
you fee here, 1 5 and 76 are. To begin, there- 
fore, plant your femicircle in any convenient part 
of the field, as at i, for. taking a large. fquare ; and 
laying the moveable index upon 90 aegr. look 
through the fights, and caufe a mark to be fet up 
in that line, as at 4 : looking alfo through the 
fixed fights, caufe another mark to be fet up, as 
at 2. Meafure out from your inftrument towards 
either of thefe marks, any number of chains, as 
1 2 from I to 2 ; from 2 to 4, 1 2 chains. But as 
you meafure, remember to take the oflT-fetS in a 
perpendicular line to every angle or fide, if there 
>e occafion, as here 17, which is i chain, 50, 
links ; from my fl:atipns I take an pfi'-fet to a fida 
of the hedge, as 76, and put it down accordingly 
5 chains, 40 links. So at 8 I take an ofF-fet to 
an angle, viz. 8 B, 6 chains ; which ofF-fet is at 
the end of 8 chains, 30 links in my firft line. 
Then feeing in that line there is no farther occa- 
fion for ofF-fets, ' I plant my inftrument at 2, and 
I diredt the fixed fights to my firft ftajion 5 then ' 
laying the index upon 90 degr. I caufe a mark to 
be fet up, fo that I may fee it through the fights j 
and in that direftion I meafure out 2 chains, talc- 
ing the ofF-fets C 9, D 10, proceed in like man-» 
nerfor the other angles, lines, and off-fets. 

When you have thus laid out your fquare, and 
taken all your ofF-fets, you will find in your field- 
book fuch memoranduffjs as the following, to help 
you to protradt. 



The. 



\- .« . vV'yl^.^ *^ 



Divers Ways to take the ' Plots of Fields. i6i 



I 

I'he angles 4 right angles. . 
' The Jides 1 2 chains^ 00 links each. 

I went round cumfolis, or the hedges being on 
jny left-hand. 



C. L. 

In the firft| i 50 OfF- 
-line, at ]^ 8 ^6 Off- 



C. L. 

fet to a fide-line 5 40 
fet to an angle 6 00 



In the fecond 
line, at 



C. L. 
3 50 OfF- 
10 70 OiF- 



In the third J 
line, at [ 



C L. 

10 .00 Off- 



c. 


L. 


fet to an angle 6 


00 


fet to an angle 5 


5° 


c. 


L. 


fet to an angle 5 


30 



v^« JLi* 



In the fourth 
line, at 



4 
6 

^10 



33 Off- 
70 OiF- 

80 Off- 



fet to an angle 4 40 
fet to an angle i 50 
•fet to a fide 2 20 



Now to lay down upon paper the foregoing 
work, make firft a fquare figure, as i, 2, 5, 4, 
•whofe fide may be 1 2 chains. Then confidering 
you went with the fun, take i , 2 for the firft line 5 
and taking frbni your fcale i chain, 50 links, fet 
it upon the line from i fo 7 ; at 7 raife a perpen- 
dicular, as 7, 6, making it according to your field- 
book, 5 chains, 40 links long. Alfo for the ie- 
cond off-fet upon the fame line, take from your 

H 3 fcalq 
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fcale of equal parts 8 chains, 30 links, which fet 
upon the line from i to 8, and upon 8 make the 
perpendicular line 8 B, 6 chains in length. 

For the ofF-fets of the fecond line, take 3 chains 
50 links from the fcale, and fet it from 2 to 9 } 
at 9 make a perpendicular line 6 chains long, W2?. 
9 C : alfo for the fecond off-fet of the lame line, 
take 10 chains, 70 links, and fet it from 2 to 16 ; 
at 10 make the perpendicular 10 D, 5 chains, 50 
links in length. 

For the ofF-iets of the third line, take from your 
fcale 10 chains, and fet it up from 3 to 1 1 ; and 
at 1 1 make the perpendicular 1 1 £, 5 chains, 30 
links longo 

For the oflf-fets of the fourth line, take from 
your fcale 4 chains, 30 links, and fet it from 4 to 
1 2 ; and at 1 2 make the perpendicular 12 F> 4 
chains, 40 links long. Alfo take 6 chains, 70 
links, aod fet it from 4 to 13; and ^t i ^3 make 
the perpendicular 1 3 G, i chain, 50 links long. 

Lafily^ Take 10 chains, 80 links, and fet it 
from 4 to I ; and at I, make the perpendicular i, 
5, 2 chains 20 links long. 

Then have you no more to do, but through the 
ends of thefe perpendiculars to jlraw thcbound- 
ing-lines, remembering to mike anglps where the 
field-book mentions angles ; and where it menr 
tipns fide-lines, there to continue fucb fjde-lincs 
^ill they meet iq an angle. 

Although I mention a fquarp, yet ypu Uf? x^Qi% 
obliged to take that figure ; for yoii may vfith jhc 
fame fuccefs ufe a par^lplogram, triangle, or any 
other figure. Nor are yc« hound tQ t*fce t^c offr 
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fets in perpendicular lines, notwithftanding it is 
the beft way ; for you may take the angles with 
the index from any part of the line. 

Thas way wis chiefly intended for fuch ^s were 
liot provided- with proper inftrumentis ; for with 
the crofs ftafF only, you may lay out a fquare, die 
r*ft of the work being done with a chain. 



-V 



By the help of the needle to take the plot of a large 
wood I by going round the fame, and making ufe 
' of that aivifion of the card that is numbered with, 
four 90* or quadrants. 

Let A B C D E A reprefent a wood ; fet your 
inftrtiment at A, and turn it about, till through 
the fixed fights you efpy B, then obferve what 
deg^e3 in the divifion before ipoken of, the needle 
cbts ^ which fuppofe 7 degrees from N. towafds 
Weft, meafure AB 28 chains, 20 links; then fet- 
tjng the inftrument at B, dired: the fights to C, 
and fee what the nefedle cuts, which let be 74 de- 
grees from N. towards the E; meatfure BC 39 
chains, 50 links ; in like manner meafure every 
line, and take every angle, and then your field-book 
will ftand thus, as followeth here under. 



\ 



H 4 Lines 
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To lay down wjiich upon paper, draw parallel 
lines, as N* S. N. S. &c. to reprefent meridians, or 
north and fouth lines, then applying the protraftor 
(which fhould be graduated accordingly with twice 
90 degrees, beginning at each end of the diameter^ 
and meeting in the middle of the arch) to any con- 
venient place of one of the lines as to A, , lay the 
meridian line of the protraftor to the meridian line 
on the paper, and again ft 7 degr. make a mark, 
through which draw a line, and fet off thereon the 
diftance AB 28 chains 20 links. Secondly^ Ap- 
ply the center to the protradtor to B, and (turning 
the femicircle thereof the other way, becaufe you 
fee the courfe tends to the eaftward) make the dia- 
meter thereof lie parallel to the meridian lines on the 
paper (which you may do by the figures at the ends 
of the parallelogram) and againft'?^ degrees make 
a mark, and fet off 39 chabs, 50 links, and draw 
the line BC ; the like do by the other lines and 
angles, until, you come round to the place where 
you began. 

This is the general method of plotting obferva* 
flons, taken after this manner, ufed by moft furvey-r 
ors in America , where they lay out very large trad:s, 
of land : but there is another way much furer, yet 
rather tedious, (I think firft made public by Mr. 
T^orwood) whereby you may know before you come 
out of the field, whether you have taken your an- 
gleS| and meafured the lines truly or not, and is as 

^Uow3 : 

When you have furveyed the ground as above 
direfted, and find your field-book to ftand as before, 
cafting up what northing, fouthing, eafting, or weft- 

ing 
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irig evciy line makes % that is to fey, how fer nt the 
end of every line you havealtered your meridian, and 
what dlftance upon a meridian line you have made. 
Aeforexample: fuppofeAB, equal to 2ochains, wa& 
die fide of a field, NS a meridian line, the angle 




CAB north 20 iegr. caft. The bufinefs is to find 
the length of the line AC, which is called the north- 
ing, or the difference of latitude ; alfo the length of 
the line CB, which is called the eafting, or diflfer-* 
cnce of longitude ; which you may do indifferently 
true, by laying them down ppon paper. By help 
of the Gunter% fcale, the beft way is by the tabled 
of fines and logarithms, ufing this proportion : 

As radius or fine of 90 degrees, viz. the right 
angle C is to the logarithm of the line AB 20 
chains ; 

So is the fine of the angle CAB 20 degrees to 
the difference of longitude CB 6 chains "60 links. 

Secondly, To find the difference of latitudes, or 
AeHne AC, fay. 

As radius is to the logarithm of the line AB ao 
ehainsi fo is the fine complement of the ingle at At 
to tjie logarithm of the line AC iS^chainS^^ 80 
Hhks^. 



« 
1. 



EXAMPLE* 



l>vtjefs Jf^ays fa take f^e Ploft (^VUUf. 



EXAMPLE. 

I find by my field-book, the fkft line (fee the 
laft figure but one) runs N.W. 7 degrees, 28 chains, 
20 links V now to find what nortbkig, and what 
wetting i$ hereby made, I fay thus : 
As radius 1 0,000000 

Is to thp logarithm of the line 2.8 > 

chains, 20 links 5 

So is the fine of the angle from 7 - ^ j> 

the meridian, vi%. j degrees, 3 9» 5 94 
To the logarithm of the weftMig> ,o,o6i4t 

3 chains, 43 Unks, > * »5i«*« 

Agaip, 

As radius, 10,000000 

Is to the logarithm 28 chains, 20 links i ,450249 
80 is the fine complement of 7 degrees 9^99675,1^ 

. ■ ■ 

To the logarithms gf the northing 277 

chains: 99 links. ^ ^\ ii,4470oo 

And having thus found the nprth^i^aQd wefiiiig 
of that line, I put it down ip tbe fieldrbooi; 9g{4n^ 
the line under the ppppr titles N. W« in like p^ai^^ 
ner I find the latitude and Iqpgitude of ^ (h? H^ft { 
jind having fet thefl* i9'^^^ \hp ^M^hwk will 
?|)pe^ tjius: 



' i * V' > i • 
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This don?, add the northings together, alfo aU 
the fouthings, and fee if they agree ; alfo all the 
eaftings and weftings ; and if they agree likewife, 
then you may be fure youhave wrought truly, other- 
wife not. Thus in the example the fum of the 
northings is 45 chains, 41 links ; fo likewife is the 
fum of the fouthings ; alfo the fum of the eaftingf 
is 43 chaips, 92 links, fo is the fum of the weftings : 
therefore I fay" I have furveyed that piece of land 
true. 

« • • 

But becaufe this way of cafting up the north- 
ing, fouthijftg, eafting, and wefting of every line, 
may fecm tedious and troublefome, I have at the 
end of this book added a table, wherein, by in- 
fpedlion, you may find the longitude and latitude 
of every line, according to the angle which it 
makes with the meridian.. 
^ Another way of plotting the foregoing piece of 
ground according to the table in the field-book, 
with regard to the points of the compafs, N, S. 
E. and W. is as follows : 



Draw 
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Draw an indefinite right line, as « o AS for a 
meridian line ; then beginning in any place of that 




• « 



line as from A to o i, viz. 27 chainSi 99 links; 
then taking with your compafies the weftings of 
the fame line, viz. 3 chains, 43 links i fet one 
foot in 01, and with the other defcribe the arch^ 
aai next take the length of your firft line, as 
you find it in the field-book, viz. 28 chains, 20 
links^ and fetting one foot of the compafies in A, ' 

with 
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With the other crofs the former arch a a 
another arch B b^ and in B the interfeftion of thefe 
arches is your fecond angle. . Then through . B 
draw another north and fouth line, as NBS, paral- 
lel to4he hrft, NAS ; then take with yourncom- 
pailes : the northing of the fecond line, '^iz, i o 
chains') $9 links, and fet it upon that line,- from B 
to €v 2f r take alfo the eafting of the'fame'linc,'T;/^. 
37 chaiils, 97 links ; a»d letting one foot of the • 
compafles in o 2, with the other fweep the arch 
cc\ aHfo take with your compafTes the length of 
the fcicpnd line, i)i%. 39 chains 50 links; and 
fettin^ one foot in B, crofs the former arch with 
another' dd*^ the interfedtion C is your third 
angle* ' 

It would be needlefs to go round thus with all 
the lines ; for by thefe already drawn, you may 
dfily conceive how all the reft may be done. But 
obferve when you fweep the arches for the eafting 
and wefting, to^urn your compaffes the right way, 
and not tkke eaft for weft, and weft for eaft. 

Nor can I much recommend this way of plotting, 
theform^ being as true, and far eafier ; yet wlien 
you plot by the former way, it will be proper to 
provdyour work by the table of difference of lati* 
tude and longitude, before you begin to protract ^ 
and .when you find your field-book correft, you 
ifiay lay down your Wdrk upon paper, by thiat^ 
method you think the'eafieft. 

To conclude this chapter or feflioh, I flialj in the 
rifexrplace fliew you, how to ftirve*y a field by the" 
ch^in only, ufing no other inftruniehtiarid that after ' 
a bettfcrraahner than hitherto has beeii taught. 

Firft, 
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Firft, therefore, i fhall £hew you. how to take 
the quantity of an atngle by the diain; (v^hiic^h 
being well underftood) there will be no more re^ 
quired ; for the bufinefs of a fttrveyor in the field, 
is no more than to meafure fides and take ang^e$; 
in order to find how many acre$ any field or piece 
cif lahd contains. 

^0 take-in angkin the field by help of the chain only. 

Firft meafure albng the hedge AB, any fmall 
diftance, as two chains from A to 2 5 alfo meafure 




along 
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vIXoag the hedge A C any number of chains you 
pleaie, (either equal to the former of not) as A 3 
two chains; next mcafure the diftancc 2, 3, equal 
to I chain, 68 links; and then have you done in 
the field. To plot which draw the line AB at plea- 
fure, and fet off 2 chains from A to 2 ; then take 
with your compaffes the diftance A3, viz. 2 chains, 
and fetting one foot in A, defcribe thq, arch 2 3 .; 
take alfo with your compaffes the diftance 2 3, vix. 
i chain, 68 links ; and fetting one foot in 2, with 
the other crofe the former arch: in A, draw the line 
A 4 3 C; which with AB, will naake an angle 
equal to the angle in the field. 

A more eafy arid fpeedy way is to meafure out 
one chain along the hedges thus ; I fet a ftrong 
ftick in the angle A, and putting the ring which is 
atone end of the chain over it, 1 take the other end 
in my hand,, and ftretch out the chain along, the 
firft hedge AB, and where it ends, as at 5, 1 ftick 
down a ftick; then I ftretch the chain alfo along 
the other hedge AC, and at the end thereof fet 
another ftick as at 4 ; then loofing my chain from 
A, I meafure the diftance 4, 5, and find it 74 links, 
which is all 1 need note down in my field-book for 
that angle, and now coming to plot it, I firft take 
from my fcale the diftance of one chain, and placing 
one foot of the compaffes in any part of the paper, 
as at A, I defcribe the arch 4, 5 ; then I take from 
the fame fcale 74 links, and fet it off upon that 
arch, making marks where the ends of the com- 
paffes fall, as at 4 and 5. Lajily, From A; through 
thefe mark^I draw the lines AB, and AC, which 
cionftitute the former angle : always plot your angles 

with 
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with a vefy large fcale : but your lines niay l)e lefc 
off with a fmallel-. - * 

I (hall give you twd Examples of this way of 
meafuring, and then leave you to your owa 
practice. Firft, 

Ttofurvey afield with the chain only, by going round 

the infide of it. 




Let ABCDEFA be the field ; and beginning at 
the angle A in that point, ftick down a flaiF through 

I . the 
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tl^ great ring at one of the en4« of your ch^^ and 
takmg the other end in your hand, ftretch out th^ 
cham in length, and fee in what part of |he hedge 
AF, the other ends falls ; as fuppofe at a^ there &t 
up a ftick; and do the like by the hedge AB, and let 
the chain end at {a) alfb : meafure the neareft dif- 
tance between a and <j, yirhich admit to be i 
chain 60 links : this note down inyour-field-book : 
meafure next the length of the hedge AB, 1 2 chains, 
50 links ; note thi^ down alfo in your fieldr-book. 
Next, coming to B, take that angle in like manner 
as you (^d the angle A>^nd meafure thediftance BC : 
after this manner yovi muft take all the angles, and 
meafure all the fides round the field. Jgut left you be 
at a nonplus atD,becaufe it is an inward angle^ thus 
youtn^ft do : ftick a ftafiFdown with the ring of the 
chain round it in the angular point D, thentakingtne 
other end of the chain in your hand, and ftretch- 
ing it at length, move yourfelf to and fro,; till you 
perceive yourfelf in a direift line with theJioidgeDC, 
which will be at G ; where ftick down an arrow, or 
one qf your furveying-fticks, then move round till 
you find yourfelf in adireft line with the hedge DE ; 
and there the chain being ftill ftretchedouttpits full 
length, plant another ftick, as at If ; then me^ure 
the peare^ diffcance, from H to G, which let be i 
chain,4jUnks; and note it down in your field-book; 
proceed on to meafure the line DE 5 but in your 
field-book make fbme mark againft D^ to fignify it 
is an inward angle, as '7, or the like. And when 
you come to plot this, you muft p][ot the fame angle 
outward that you took inward; for the angle GDH 
^ the fame as. the ^gle d D, d. if you furvey a 

wood. 
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^^^ood, by going round it on the outfide, then the 
angle ^ D 1/ is an outward angle. 

Having thus takeii all the angles &nd meafuroi 
ain the fides ; the next thing to be done^ is to lay 
them down upon jpaper, according to your field-- 
book ; which you will find to ftand thus : 
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Itbeingmore convenient that the angles fhouldbe 
made 4>y a greater fcale than the lines are laid down 
with ; I have therefore in this figure, made the 
angles by a fcale of one chain in an inch^ and kid 
down the lines by a fcale of tc;n chains in one inch* 
Nowto begin to plot, take from your large fcale one 
chain; with that difbnce^in any convenient placeor 
your paper, as at A, fweep the arch aai then 
from the fame fcale take on i chain, 60 links, and 
let it upon that arch, as from 4 to 4 , and draw 
through the point, a and a^ the right lines A B^ 

I 2 AF; 
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, AF : then repairing to your porter fcale, take from 
thence the firft diftance, viz. 12 chains, Co links; 
rand fetting it from A to B, draw the line AB. 

Secondly, Repairing to B, take from your J^rge 
fcalc one chain, and fetting one foot of the com- 
pafTes in B, with the other defcribe the arch b b ^ 
alfo from the fame fcale take youi* chord line, viz. 
I chain, 84 links, and fet it upon the arch b b ^ 
having one foot of the compaflfes in the point 
where the arch interfedts A B, tlie other will fall 
at b ; then through b draw the lirie B C ; and from 
your fmaller fcale fetoff the diftance 23 chains, 37 
links, from B to C, where the next angle muft be 
made. After this manner proceed dh according 
to your field-book, till you have done. 

And here note, That you need neither in the 
field, nor in plotting upon the J^apfer, take any no- 
tice of t|ie angle F,' nor yet meafute the lines E F 
or AFjifor thofe^two lines -"being drawn, will 
interfed: each Mother at the^true aij^ufer point 
F : however for proof of the'SVork, it ^s^ proper to 
meafure them, and likewife to take the angle in 
the: field. - on-fi.;-/' 

I muft n0t omit in this place to (be^w.jo^ the 
jifual way taught by fiirveyors for ^'ipp^uxing a 
|.fid4 iy tHe phain only.c as true i^e^.a^jthe for- 

""in^r,! put more tedious^ which .is[a^ fipdlpw^^:^^ > 

A 4 •' ■ * 

• " * t . " 

';'. . . .. . . • . i ■ '.....' •♦".♦*> .,y\ v'.i 7, ' 
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^X^e cmmojf wy taught b^fvxv^yors fof .t^ing the 

-^ * ^ ^ f 

. In order Ahat you may. not be confy.%i,Y?j,th too 
^flE)any lines Jft one figure,jl have here again placed 

the 



* » 

Drviri Ways to take iJoe Plots of Fields. 117 

the fame. Fir ft, Meafure^ounc} the field, and note 
down in your field-book every line thereof^ as ia 
this field has been before done. 



-Pr^-J 




4 • 



Secondly, Divide the whole field into tri^nglesj^ ' 
by drawing the diagonals AC, AD, AE, and 
pote them down in your field-bogk, thus ; 

I 3 AC 
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To pbt wbieh, firft draw a right line AC at 
pkafure^ and fee off thereon 33 chains^ 70 links, 
accdrding to your £eld-bookj for th^ firft diago- 
nal ; then taking with your compafles the length 
of the line AB, viz. 12 chains, 50 links, fet one 
foot in A, and with the Other describe the arch aai 
alfo take the line BC, viz^ 23 chains, 37 links, 
and fetting one foot in C, with the other defcribe 
the arch c r, cutting the arch aa\xi the point B ; 
then draw the lines A B, C B, which ihall be the 
two J)ound-lines of the field. 

Secondly, Take with your compafles the length 
of the diagonal AD, viz. 25 chains 70 links, and 
fetting one fctot of the compafles in A, with the 
other defcribe the arch d d \ alfo taking the line 
CD, viz. 19 chains, 30 links, fet one foot in C, 
and with the other defcribe the ai^ch e ^, cutting 
the 9^ch d d m the point D, to this interfe£Uon 
draw the line CD* 

Thirdly, Take with your compaiTes the length 
of the diagonal A£, viz. 45 chains, 40 links i and 
fetting one foot in Aj with the other defcribe an 
arch, t^/fi alfo take the line DE, 20 chains, 
and therewith crofs the former arch in the point 
£^ iW)d df»w the line DE* 

Laftly, 
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Lftftfy» Take with yon; Cdmpafle» the khgth of 
Ih6 liite AF^ mz. 31 cfatks> 50 links % a^ tt%tmf^ 
one foot in A, defciibe an arch^ as II. Alio take 
the length of the line EF»/z;/z. 29 chains^ 00 
links ; and therewith defcribe the arch b b^ to 
cut the arch II in the point F; draw the lines 
AF and EF, and fb Will you have a true figure 
of the field. 

I have (hewed you both ways, that you may 
take your choice. And now I proceed to vtiy fe* 
cond example promifed*. 

ft 
To take tbe pbt of a field at one ftation, nedr the 

middle tberecf, by tbe chain only. 

m 

Let ABCDE A be the field, o the appointed 
place, from whence by the chain to takfc the plot 
thereof: Stick a flake down at © through one ringof 
the chain, and make your afliftant take the other 
end and ftretch it out. Then caufe him to move 
up and dowh, till you fee him exaftl^ in a line be- 
tween the flick and the angle A ; there let him fet 
down a flick> as at a^ and be fure that the flick a 
be in a dire<fl.line between o and A 5 which you 
may eafily perceive by flanding at © , and looking 
to A. This done, caufe him to move round towards 
B: and at the chain's end, let hfm there flick down 
another flick exa^ly in the line between © and B^ 
&s it b^ Afterwards let him do the fame at r, at d^ 
tnd at e \ artd if there weri more angles, let him 
plant a flick at the end of the chain in a right lihe 
between © and every angle. In the next place mgea"*^ 
fure the nigheil diflance between flick and flick, as 

I 4 ab. 
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ub^ I chain, 26 links; ^<r, i chaini 6 links > cd^ 
\ chain o links; d^^ i chain,' 2o.linktf ;« and put 



• 




them down in your field-hook accordingly, Mea-? 
fure alfo the diftances between O and every angular 
point as G A, 18 chains, 10 links; © B, 15 
chains, o links, S?r, all which being put down, 
your field-book will appear thus ; 

Subtend-r 
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fTo plot the field by thefe obfervations^ : . 

> 

Take from a large fcale i chain, and fettlhgoqe 

foot of the compafles in any convenient place of 

the paper, as at 0, make the circle abcde; then. 

taking for your firft fubtendent, or chord-line, i 

chain, 26 links, fet it upon the circle, as from a to 

b. From o through a and b draw lines, as o A 

O B, which produce as far as may be convenient. 

Then take your fecond fubtendent from the fame 

large fcale, viz. 1 chain, 6 links, and fet it upoii 

the circle from b to r, and through c draw the 

line o C. When you have thus fet off all your 

fubtendents, and drawn lines through their feve* 

ral marks, . take a fmaller fcale ; and upon the 

lines already <i'rawn, fet off the diagonal or center 

lines, as you find them in the field-book: thus 

upon the line g ^ A fet off 18 chains, lo links, 

from o to A ; upon the line ^ B, 1 5 chains, o 

links, from to B ; and fo by all the reft. Laftly^ 

Draw the lines AB, BC, CD, &c. and the work 

is finished. 
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CHAP. VIL 
To find the Content of a Plot of Land. 

HAVING by this time Efficiently fiiewed 
you how to furvey a field, and lay down a 
true figure thereof upon paper; I come in the next 
pkce to teach you how to cafl tip the contents 
thereof; that is to &y, to find out how many 
acres^ roods, and perches it contains. And firft. 



Of the fquare and right angled paralkhgram. 



r 



mum 



A 




' To caft up either of which, multiply' one fide 
by the other, and the produft will be the content. 



, E X A M P L E. 

X « 

f 

Let A be a true fauare, each fide being ten 
chains; multiply lo cnaihs o links^ by lo chains 
o link^j f^cit i o|ooooo ; from which I cut off 
the five laft figures^ and there remains juft lo 
acres for the fquare A. 

2 Again ; 
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Again ; In the parallelogram B, let the fide a k 
or r D be 20 chams, 50 links; and the fide ac 
or i D 10 chains, o links: multiply a k 20 
chains^ 50 links., \>v ac to chains o ]k)k$>, factt, 
20(50000 ; from wnich Cutting oS the laft fiv^ 
figures, remains 20 acres. Then if you multiply 
the figures cut oWyviz. 50000 by \yfacit, 200000 5 
from which cutting ofF five figures, remains 2 
roods ; and if any thing but 00 had been left, you 
muft have multiplied again by 40; and then 
cutting off again five figures, vou would have had 
the odd perches : fee it done hereunder. 

I need not have put down the *® 5^ 

multiplication by 40; but only !f 

to fhew you in what order the Acres-.— 20I5Q00 00 

figures will ftand, when you have f; 

odd perches. The content of the Rood* — 2I000 oo 
long fquare B, is 20 acres, 20 ^_ ^ 

roods, 00 perch. Perches— o coo oo 



10 00 



(y T R I A N G L E S. 

The content of all triangles are found by mul- 
tiplyhig half the bafe by the whole perpendicu- 
lax, or the whole bafe by half the perpendicular ; 
or otherwife by multiplying the whple bafe and 
whole perpendicular together, and / taking half 
&at product for the content. Either of thefe three 
trays will do, take which you pleafe. 



EXAMn^ 



t^4 



- How lb caji up the 



EXAMPLE. 

In the triangle A, the bafe a b is i o chains, 

IB o links; the perpendi- 
calar c b^ 13 chains, 70 
links : the half of which 
is 6 chains, 85 links jj 
which multiplied by 10 
chains, 00 links, facif 
6I8500Q; from which 
cutting off five figures, 
there is left 6 acres. Then 
multiplying the remainder 
by 4, facit 340000 ; from 
which taking five figures, 
remains 3 roods. Again, 
the five figures cut off 
multiplied by 40, makes' 
1600000 ; from which 
taking five figures, leaves 
x6 perches. See the ope- 
ration. 



6, Sf 

1 0,0a 




Acres— 6J85.00Q 

i 



Rood*. 



— 3I40000 
Peaches 1 6!ooooo 



So 
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^ ^ So Kkewife in the triangle B> the bafer^iS 10 
ctains, and the perpendicular ^^13 chains, 70 
links ; which multiplied by half the bafe, will give 
the fame content. Alfo in the triangle C, if you 
Jinpfultiply half the bafe E ^ by the perpendicular c F, 
the produd: will be the content of the triangle. 

You may let fall your perpendicular from 
which angle you pleafe, taking the line it falls 
upon for the bafe. Thus in the triangle A, if 
from b you let fall a perpendicular, take b d\ and 
the half oi a c for finding the content. Alfo m 
the triangle C, you may from E let fall your per- 
^pendicukr, andi although' it f^ls without the tri- 
.angle, yet the half of EG, m,tiltiplied by the 
whole of cd^ iball be the jrue content ptthe trian- 
gle C. Npte, i\d muft-J^e produced before you 
can let fall the perpendicular. " * , , 

Remember this : all- traajigles have<>equal bafes, 

andlying between the fame, paralklsil are! of the 

iame .content : fo the triaftgles A, B, G,i. having 

^qual bafe^,'and lying between .the parallel' lines 

. EC and.G/5, are therefore of the fame content. 

T!o find the content of a trapezium. 

Draw Ibetw jeen two oppofite angles a ftrait line, 
'as A B","^ then is" the trapezium reduced into two 
triangles, viz. ABC and ABD, which you may 
' meaiure l.s b efore taught ; and adding their pro- 
duds together, you will have the true content of 
' the trapezium. Or rather fhorter, thus : 



Take 



t26 ^uifioeM/iiipih 

Take the lengdi of the line AB, which let be 
37 chains^ o links ; take alfo the length of the 




perpendicular De, which let be 7 chains, 40 
links ; alfo CJ, J^, chains^ 80 links ; add the two 
perpendiculars together^ and thev make 1 2 chains^ 
20 links ; which multiply by naif the conmKm 
bafe A By 18 chains, 50 Unks, and the produd is 
22 acres, 2 roods, 1 1 perches, as appears by the 
operation hereunder. 

Half the common baie AB i8»50 

The fum of the two perpendiculars 1 2,20 

37000 

3700 
1850 



Acres- 



•22I57000 
4 



Roods— 2J28000 

40 



Perches- 1 1 120000 



To 
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^§faidtUi:inttmt of m irregular plot ^ C(a^fimg^ 

nmiy ^fidgs and mgku 



To do thi3, you oiuft firft by drawing lines from 
«agle to angle, reduce all the plot into trapezia 
tod triangles ; after which meafure every trape<* 
zium and triangle ieremUy, and adding their con- 
tents all together, you will have the true content 
of the whde plot. 




la 



t io ' How to cajt up the ^ 

In the annexed figure ABCDEFGHI, draw 
the line AD, which ctits off the triapezium JC; 
alfo the line AG, which cuts off the trapezium L. 
And laftly the line GE, which makes the trape- 
ziiun M, and the triangle N, fo is the whole plot 
reduced into the three trapeziums K, L, M, and the 
triangle N : all thefe I meafure as before taught, 
«nd put thenx down as hereunder : 



> 


^ 


^ 


• 


•spoo 




tr 

CO 

• 


21 


2 


12 


26 


3 


iS 


'3^ 


2 


16 


6 


2 


24 



The trapezium K contains 
The trapezium L contains 
The trapezium M contains 
The triangle contains 

The content of the plot .85 2 30 

By which you find the whole plot to contain 
85 acres, 2 roods, 30 perches. 

If the fides of the plot had been given in 
perches, yards, feet, or any other meafure, you 
inuft ftill call up the contoit after this manner^ 
and your produdt would have accordingly been 
perches, yards, &c. To tui;n which into acres, 
ipods, and perches, I have largely treaj^ci of in the 
beginning of this book. 



/ 



■» * 

*ToJind the content of axkjckj or dny portion thereof i 

To find the content of the whole circle, it is con- 
venient that firft you know the diameter or cir- 
cj^mferencejhereof; one of which being known^ 
''- ^ the 
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and the other is eafily found j for as 7 Is to 22, fo 
is the diameter to the circumference ; and as 22 is 
to 7» fo is the circumference to the diameter^ 

In this annexed figure^ the diameter A B is 2 
chains or 200 links; which multiplied by 22 




and the produA divided by ji gives 6 chains, 28 
links, and femething more for the circumference. 
Now to know the fuperficial content, multiply 
half the circumference by half the diameter, the 
product will be the content 5 half the circumfe* 
rence is 3 chains, 1 4 links ; half the diameter, i 
chain, o links; which multiplied together, the 
product is 3,1400 fquai|pe links, or 1 rood, lo 
perches, the content of the circle. 



By the diameter only to find the content^ 

As 14 is to 1 1> fo is the fquare of the diam^ster 
to the content. The fquare of the diameter is 

K 40000^ 



r, ^ 
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400D0, Nvhich multiplied by 1 1 , makes 446000 5 
which, divided by 14, gives 31428, Or i rood, 14 
perches, and fomething more for the ccmtent. 

To tmafure the fuperjicial content 6fnJe^or of a circle. 

Multiply half the compafs thereof by the fe- 
midiameter of the circle, the produdl will anfwer 
your defire. 

In the foregoing circle, I would know the con- 
tent of that little piece DCB ; the arch DB is 78 
links i ; the half of it 39 J ; which multiplied by 
I chain, o links, the femidiameter ' gives 3925 
fquare links,, or 61 perches. , 

To find the content of afegment'of a circle y without 

knowing the diameter. 

Let E F G be the fegment, the chord E R, is i 
chain 70 links, or 170 links; the perpendicular 
GH 50 links ; now multiply y of the one by th^ 
whole of the other, the product will be tfhe con- 
tent nearly \ the two-thirds of 170 is the neareft 
113, which multiplied by '50, produ'c^es. 5654 
fquare links, or 9 perches*. . 

To find the fuperficial* content ^of an . oval.. 

The common way is to multiply the long diame- 
ter by .the fhorter, and.obferve the produ<3;; and 
then> as if you were ftieafUrmg a ciicle„ 'fay„ 

,' •♦*».*■._> '^* *^'..i*'' •'.♦.*"•. '■ •• 

^ V c '•' r ik ' yic ^ As 



J 
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As 14 to 1 1 , fo the faid produft to the content 
of the oval, but this is not exadt. A better way is. 

As I , T^V is to the length tJf the oval, fo is the 
breadth to the content; or nearer, a$ 1,27324 to 
the length,' ^is the breadth to the content. 

To find thi^ fuperficial content of regular- polygons \ 
as pentagons y heyagons^ feptagons^ &t. 

'- Multiply half the futn of the fides hy^ perpen- 
dicular let fall from the center upon one of the 
iides, the produdt will be the area or fuperficial 
content of the polygon. In the following pentagon 
the fide BC is 84 links, the whole fum of the 
v*":?^:'--.. five fides, therefore, muft 

4)e 420, the half of which 
is 210 ; which, mutiplied 
by the perpendicular AD, 
^ links gives 1 1760 fquare 
links for the content, or 1 8 
perches A of a perch, al- 
g'-'. |i> t'C moft.19 perches. 

I have been fhorter .about thefe laft three :fi- 
gures than my ufual method, bccaufe they veny 
rarely fall into the fiitveyor's way to mcafiipe 
them in land, though indeed in broad meafure, 
paving, &:c. often. 
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c n Ai^. vnr. 

Of laying out new lands ; very ujefuljor /urveyors, 
in bis Majefif s plantations in America. 



A certain quantity of acres being given, bow to lay 
out the fame in a fquare figure. 

ANNEX to the number of acres given, 5 
cyphers, which will tum the acres into 
links ; then from the number thus increafedn ex- 
trad the fquare root, which (hall be the fide of 
the propofed fquare. 

E X AM P L E. 

Siippofe the number given be ico acres, which 
I am to lay out in a fquare figure ; I join to the 

100 5 cyphers, and then it is 100,00000 fquare 
links; the root of which is 3162 neareft, or 31 
chains, 62 links, the length of one fide of the 
fquare. 

• 

Again, 
If I were to cut out of a corn-field one fquare 

• • • 

acre, I add to i five cyphers, and then is it 1 00000; 
the root of which is 3 chains, 1 6 links, and fome- 
thing more for the fide of that acre. 
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To lay out any given quantity of acres in a right ^angled 
parallelogram,' ivhei^eof one J^de is given. 

Turn' firft the acres into links, by adding as 
before, five cyphers ; that number thus increafed 
divide by the given fide, the quotient will be the 
other fide. 

EXAMPLE. 

It is required to lay out 100 acres in a parallelo- 
gram, one fide of which fliall be 20 chains ; firft 
to the 100 acres I add five cyphers, and it is 
ipo,opooo ; which divide by 20 chains, or 2000 
links ; the quotient is 50 chains, o links, for the 
other fide or the parallelogram. 

To lay out any given number ofacrei in a paralleh^ 
gram that (hall be \, 5, 6, or 7, Sfc. times longer 
than it is broad. 

In Carolina, and all lands lying by the fides of 
rivers, except feigniories or baronies, are (or ought 
by order of the lords proprietors, to be) thus laid 
out. To do which, nrft, as above taught, turn 
the given quantity of acres into links, by annex- 
ing five cyphers : which fum divide by the num- 
ber given for the proportion between the length 
and breadth, as 4, 5, 6, 7, &c. the fquare root of 
the quotient will ihew the fliorteft fide of fuch a 
paralklogran^. , 

K 3 EXAM- 



5 3 4 ^f l^ing out- New Lands^ 



EXAMPLE. 

Admit. It were required of me to lay out roo 
acres in a parallelogram, that fhould. be five time« 
as long as broad : firft to the loo acres I add five 
cyphers, and it makes r 00,00000 ; which !(imi. I 
divide by 5, the quotient is 2000000 ; the root 
of which is ncareft 14 chains, 14? links ; and that, 
I fay, {hall be the (hort fide of ilich a parallelogram; 
and. by multiplying that 141 4 by 5, fhews me the 
longeft fide thereof to be 70 chains, 70 links. 

I'o make a triangle upon a given bafe^ thatjhall con-^ 
' ' - tain any number of acres: ' * 

To double the given number of acres, annex five 
cyphers^ and' (Kvide by the bafe, the quotient will 
be the length of the perpendicular required* 

; , E XAM PL E, 

Upon a giv-en bafe whofe length is 40 chains, I 
am to make a triangle that fliall contain 1 00 acres. 
Firft, I double the 1 00 acres, and annexing five cy- 
phers thereto, it makes 200,00000 j which I divide 
by '40 chains, the given bafe; the quotient is 50 
chains, o links, for the height of the perpendicu- 
lar. As in this figure, A B is, given bafe 40; on 
any part of it, as C, I make the perpendicular CD, 

equal 



Of J^ing ojutiNem'Z4flndi\ \%i 

equal to 50 chains, and I draw the lines DA, DB, 
which make the triangle DAJB^containingJufl^^i qjj 
acres, as required. If I had made the pet^peiuEcii"* 




kr EF equal to 50, and draw tlie lines FA, FB, 
I- fliould have made the triangle FAB, containing 
1 00- acres, the fame as D AB- 

If you confider this well when you are laying 
out a new piece of land, of any given con ten t> in 
Americay or elfewhere, although you meet in your 
way with many lines and angles ; yet you may, 
by making a triangle to the firfl ilation you began 
at, cut off any quantity required. 
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^ojkid the length of the diameter of a circle^ which 
Jhall contain any number of acres required. 

Say as X X is to I4» fb will the number of acres 
given be to the fquare of the diameter of a circle 
required* 

EXAMPLE, 

I 

What is the length of the diameter of a circle^ 
whofe Superficial content fhall be i oo acres ? Add 
live cyphers to the i qo» and It makes i oo»ooooo 
links ; which multiply by 14, facit 149000000 1 
which divided by 1 1» gives for quotient 1 27272725 
the ropt of which is 35 chains, 67 links, and bet-* 
ter, almoil 68 links : and fo much (hall be the dia* 
meter of the required circle. 
, I might add many more examples of this na- 
ture ; fuch as to make ovals, regular polygons, &c. 
that ihould contain any affigned quantity of land. 
But becaufe fuch things are merely fpcculative, an^i 
feldoto pr never cpme in pradlicc, I here pmit 

thQOT, . 
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^0 reduce a large plot of land or map into a lefs 
compafsy according to any given proportion i or^ \ 
. i contra^ how to enlarge one% 

TH E beft way to do this, is, if your plot be 
not over large, to plot it over again by a 
fmaller fcale : but if it be large, as the map of a 
county, or the like, the only wray is to compafs in 
the plot firft with one great fquare; and after- 
wards to divide that into as niany little fquares 
as ^ you fhall fee convenient. Alfo make the 
fiune nutjaber of little fquares upoil a fair piece of 
paper by a lefs fcale, according to the proportion 
jgiven. This done, obferve in what fquare, and 
part of the fame fquare, any thing remarkable 
happens to be, and accordingly put it down in your* 
lefler fquares ; and that you may not miftake, it 
will be proper to number your fquares. I cannot 
make this plainer than by giving you the follow* 
ing example, where the plot A B C D, made by a 
fcale of I o chains in an inch, is reduced into th? 
plot EFGH, 6f 30 chains in an inph. 



There 
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There are feveral other, wjiys taiight.-by fur- 
veyors for reducing plotsr or .in^ps.. Mr. Rath- 
horn ^ ^nd after him Mx^rHolmeJly advifeth. ta43:iaiie 
ufe- of afeale or ruler,, (having a center hole sf, 
one end,, through which, to pin it down oaa to- 
ble, fo that it may play freely round) jaumbqrc4 ' 
from the center end to the othcnwithline&.o£ equal 
parts ..^ The ufe of which i§ thus: lay down,upop 
a fmoQth table the map oc plot you would risdmgs, 
and glew it with mouth glew fait to. the. table. fjt 
the foift- corners thereof. Then take a fair pie((e 
of paper, of fufficient bignefs. to contain, your rei- 
duced plot, and lay that down upon the others 
the middle of the laft aboxit the middle of thp 
firft. This done, lay the center of your reducing 
icale near the center of the white paper, and there 
with, a needle through the center make it fift; 
yet £0, that it may play eafily round the needle- 
Then moving your fcale to any remarkable thing 
of the: firft plot, as an angle, a houfe, the bend of 
a river, or the like ; . fee againft how many equal 
parts of the fcale it ftands, as fuppofe xqq ; then 
taking the i, the |, the t> or any other. part 
thereof^ according to the proportion you. would 
have the reduced plot to bear, and make a mark 
upon the white paper againft 50, 25, 33, 4, &c- of 
the fame fcale : and thus turning the fcalq abou.t, 
you may firft reduce all the outermoft parts ^f the 
plot : wliich dofle, you muft double or treble, fiqci, 
the lines in the leffer plot, in order, to reduce the 
innermoft part near the center. 

But I adyife rather to have a long fcale, made 
with a center hole^for fixing it to the table, at th0 
diftance of about one- third part of the fcale, fo that ^ 

of 
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of the fcalc may be one way numbered with equal 
parts from the center hole to the end j and ^ part 
thereof numbered the other way to the end, with 
the fame number of equal parts, though lefs. 
Upon this fcale may be feveral lines of equal parts, 
the lefs to the greater, according to different pro- 
portions. Being thus provided with a fcale, glew 
down upon a fmooth table your greater plot to be 
jeduced ; and clofe to it, upon the fame tabl^, a 
paper, about the bignefs whereof you would have 
your fmaller plot. Fix with a ftrong needle the 
center of your fcale, between both ; then turning 
the longer end of your fcale to any remarkable 
place in your plot; to be reduced, fee what nurti- 
ber of equal parts it cuts, as fuppofe 1 60 ; there 
holding faft the fcale, againft 100 upon the Smaller 
end of your fcale make a mark upon the white 
paper. Proceed thus round all the plot, drawing 
lines, and putting down all other particulars as 
you proceed, for fear of confufion through manjr 
marks in the end ^ and when you have done, al- 
though at firft the reduced plot, will feem to be 
quite contrary to the other, yet when you have 
unglewed it from the table, and turned it about, 
you will find it to be an exaft epitome of the firft. 
You mfty have for this work divers centers made in 
©ne fcale, with equal parts proceeding from them 
accordingly > or you may have feveral fcales, ac- 
cording to the different proportions, which is better. 
What has been hitherto faid concerning the re- 
ducing; of a plot from a greater volume to a lefs^ 
the fame is to be underftood, r/r^ wrsa^ of enlarg- 
ing a pldt froHX a lefs to a greater. But this Igft 
feldom comes in praftice. 

. ^ ' to 
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/ 

75? ihdnge cujiomary meafure into Jlatute^ - and the 

contrary. - . v* 

In fon^e parts of England, for wood-lands^ and 
in moft parts of Ire/and, for all forts of -land, they 
account 18 feet to a perch » and 160 fuch perches 
to an acre, which is called cujiomary meafure^ 
whereas our true meafure for land, by a^ of par r^ 
Jiament^ is but 1 60 perches for one acrp, at 1 6 feet 
and an half to the perch* Therefore to^ redwje 
the one from the other, the rule is. 

As the fquare of one fort of meafure 
is to the fquare of the other : 

Sp is the content of the one 
to the content of the other. 

Thus, if a field meafured by a perch of 1 8 feet, 
accounting 160 perches to the acre, contain 100 
acre$ ; how many acres (hall the fame field con*^ 
tain by a perch of 16 feet | ? 

Say, If the fquare of 16 feet |, viz. 272-25, 
give the fquare of 18 feet, viz. 324, What fhall 
1 00 acres cujiomary give ? Anfwer, 119 A of an 
acre ^»f 2//^, meafure. 

Knowing the content of a piece of land, to find what 

fcale if was plotted from. 

Fir ft. By any fcale meafwe the cpntent of the 
plot, which done, fay : 

. > As the content thus fou^d, is (9 the fquare of 
th^ fcale I tried by ; 
So is the true content, to the fqu?ire of the true 
fcale it was plotted by. 

A4mit 



I4'« ' InJiruSiions for furveytng a Manor. 

Admit there is a plot of a piece of land contain- 
ing ID acres, and meafuring it by a fcale of ii 
equal parts to an inch, I find it contains P2 acres 
tV of an acre : then I fay, if 12 A give I121 (the 
iqoare of the nunfiber of equal part^ in the length 
of the fcale I ufed) what (hall 10 give ? Anfwer, 
100, whofe fquare root 10 is the number of equal 
parts in the length 6f the fcale the plot was pro- 
traifted by. Therefore if the fcale I meafured by 
Contained T I equal parts to an inch, the plot was 
laid down from a u:ale of I o equal parts to aH 
inch. 



C H A P. X. 

InflruSiions forfurveying a manor ^ county^ or whk 

country^ 

* ' . 
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' * jTtf furvey a yrianory obferve the following rules. 

I . T ^7 A L K pr ride over the manor once or 
V. y V twice, that you nSay have, as it were, 
a map of it in yaur head ; by which means you 
may the better know where, to begin^ aijd pro- 
^ceed-^ on with your woA. 



■•? 



*- ixv Tf^yoir fcin'- conveniently -Ritvey rottnd 'the 
whole manor with ypur chain ahifinftrunierTt, tak- 
5ng*afliheanglesi aricf^meafu ring-all tHfe linc^ fhereofj 
taking notice of roads, .lanci, 65 tofnmoiis, as you 

I crofs 
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crdfsctkem : ^ alfo toinding well .the :encfe of all; di- 
vidteg hedges, where they 
butt J upon your bound- 
hedges/ in this jnanner; 

3. fifakc a true draught of 
idl'thefToads ind byer^lailes in the manor, putting 
ddwn ^lib the true buttings of all the fidd-fcnces 
to the road*' If 'the road he broad, . or igoes dnro* 
fonle<€Dramcin 01* wafte :ground, the beft way is 
to meafure, and take the angles on both fides 
thotoofi ; -feut if it be- a narrow lane, you. may only 
mfiafiire lalong the . midft thereof, 'taking the an- 
gles.and^dffrfets to the hedges, and meafure your 
diftances truly : alfo df. there be arty cohfiderahk 
river eith«r feounds or r«ns through the manor, 
furvey 'that allb ^trqly, as is /hereafter f taught. 



• : / » . * * * 



4, Make a true plot upon paper of all the fore- 
going work, and then will you have a refemr 
blance *of the-manor, tho^ugh' not compleat ; which 
to make fo, go to all the buttings of the hedges, 
and there fu rvey every "field ^diftindtly, plotting it 
accordingly *every night, lor rather t\teice a day> 
till you have perfefted the whole manor. 

... . . - • 

5. When thus you have plotted all the fields, 
according to the 'buttings of the' hedges found in 
ycHir:fii^ft furveys, you will find that yoii: have ^^er^ 
nigh, . if • not quite, done the whole-jWDck: bat if 
tiiere beany fidds which lie.fo withimotherG, that 
ihcjTi aiic ,not bounded OU: either *fide/i)y i^-road, 
lane, or river, then you muii.alfoi foxyey'thcrai;' 
and place them in your plot, accordingly as they 
are bounded by other fields. 

6» Draw 
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6. Draw a fair draught of the wholc;^ putting 
down therein the manor-houfe, and every other 
confidcrablc houfe, wind-mill, watdr-mill, bridge^ 
woody coppice, crofs paths, rills, runs of wafer, 
ponds, and any other* matters notable therein. 
Alfo in the fair draught, let the arms of the lord 
of the manor be neatly drawn, and a compafs in 
ibme wafte part of the paper ; alfo a fcale, the 
ianie by whicn it was plotted. You muft alfo beau-* 
tify your map with colours and cuts, according 
as you ihall fee convenient. 

Write down alfo in every field the true content 
thereof; and if it be required, *^ the names of the 
prefent poiTeflbrs, and their tenures, by which 
they hold it of the lord of the manor* 

The quality alfo of the land you may take no-* 
tice of, as you pafs over it, if you have judgment 
therein, and it be required of you. 



^0 take the draught of a county or country. 

1 . If the county or country is in any place there- 
of bounded with the fea, furvey firft the fca-coaft 
thereof, meafuring it all along with the chain, 
and taking all the angles thereof truly. 

2. Which done, and plotted by a large fcale, 
ihrvey next all rocks, iands> or other obftacles 
that lie at the entrance of every river, harbour, 
bay, or road upon the coaft of that county or 
country ; which plot down accordingly, as fhall 
be ihewn farther on. 

3t Sur- 
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3, Survey all the roads, taking notice as you go 
along, of all towns, villages, great houfes, rivers, 
bridges, mills, crofs-ways, &c. Alfo take the 
bearing at two ftations of fuch remarks as you 
fee out of the road, of by the fide thereof. 

4* Alfo furvcy all the rivers, taking notice how 
far they are navigable, what branches run into 
them, and where they begin; what fords they 
have, bridges, &c. 

5; All this beJng exaftly plotted, will give you 
a triier map 6f the country, than any that I know 
of hath yet been made in England^ However, 
you may look upon old maps, and if you find 
therein any thing worth notice, that you have 
not yet' put dow'n, you may go and furvey it 5 
' and thus by degrees you may finifh a county, fo 
as not to leave out even one gentleman's houfe ; 
for it will fcarcely happen but fome very remark- 
able thing will come into your view, ^either from 
the roads, the rivers, or fea coaft^ 

6. Laftly, With a large quadrant take the true 
latitude of the place, in three or four places of 
the county; which put down upon the edge of 
your map accordingly. ^ # 
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Of dividing lands. 
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5(7 Jivufe a tridngle fever al ways. 

SUppofc ABC a triangular piece of land, con- 
taining 60 acres, to be divided between two 
men, one to have 40 acres cut ofF towards A, and 

the other 20 acres 
towards C ; and the 
line of divifion to pro- 
ceed from the angle B. 

. ■■ y . - C Firft, meafure the bafc 

33-3^ Dl^-6 AC, viz. 50 chains , 

then fay by the Rule of Three, if the whole con- 
tent 60 acres give 50 chains for its bafe, what fhall 
40 acres give ? Multiply and divide, the quotient 
will be 33 chains, 33 links; which fet off upon 
the bafe from A to D, and draw the line BD, 
>vhich (hall divide the triangle as was required. 
If it had been required to have divided the fame 
into 3, 4, 5, or more unequal parts in given pro- 
portions, you muft,as before, by the Rule of Three, 
have found the length of each fcveral bafe j much 
after the fame manner as merchants calculate 
their lofs or gain by the rule of Fellowftiip. 

There are fevefal ways of doing this geometri- 
cally, without the help of arithmetic ; but my 
. ^ . bufinefs 






Of Dividtng hc^rtds^. 147 

t)ulinefs is iidt fo much to (hew you what may be 
done, as how td do it by the moft eafy arid pra<fti- 
cable way; 

^0 divide a triangular piece of land into any number 
of unequal parts y. by lines proceeding from any 
point ajfigned in dny Jide thereof 

Let AB d, the triangular piece df land, contain- 
ing 60 acres, be divided between three men, the 
firft to have 15 acres, the fecond 20, arid the thiijd 
25 acres, and the lines of divifion to proceed 
from D: firft, meafure the bale, which is 50 chains ; 
then divide, the bafe into three parts, as you have 
been before taught, by faying, if 60 give 50, what 
ihall 1 5 give? Anfwer, lachainsj 50 links for the 




A 



B D F 



firft maii^f bafe; which fet ofFfrom A to E. Again, 
fay. If 60 give 50, what fhall 20 give ? Anfwer, 
16 chains, 66 links for the fecond man's bafe ^ 
which fet off from E to F ; then confequently the 
third man's bafe, viz. from F to C, mwft be 20 
chains, 84 links. This done, draw an obfcure line 
from the point afSgned D, to the oppofite angle B ; 
and from E and F draw the lines E H F G parallel 
to BD. Laftly> From D draw the lines DH, 
DG> which (hall divide the triangle into three fuch 
parts as were required* 

La 7d 
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Tb divide a triangular piece of land, according to 
any proportion given by a line parallel to Me of 
the fdes. 

r 

ABC is the triangular piece of land, cphtaining 
60 acres^ the bafe AC is 50 chains. This piece of 




land is to be divided between two men, by a line 
parallel to B C, in fuch proportion that the one 
have 40 acres, the other 20. 

Firft, Divide the bafe, as has been before taught, 
and let the point of divifion fall in D, AD being- 
33 chains, 3 3 links; and DC 16 chains, 67 links. 

Secondly, Find a mean proportion between AD 
and AC; by multiplying the whole bafe 50 by 
AD 33, 33, the i^rodud: is 1666.5000 ; of which 
the fquare root being extracted, gives 40 chains, 82 
links ; fet this off from A to E. Laftly, From E 
draw E F parallel to B C, which divides the tri- 
angle as demanded. 

Of dividing four-fded figures or trapezia. 

Before I begin to teach you how to divide pieces 

of land of four fides, it is convenient firft to ftiew 

you how to change any four-fided, figure into a tri- 

4. angle; 



I 
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angle ; which done, the work will be the fame as 
in dividing triangles. 

I 

5n? reduce a trapezium^ into a triangle ^ by lines drawn 

from any angle thereof 

Let ABCD be the trapeziuiti to be reduced into 
a triangle^ and 6 the angle alligned:. draw the 
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obfcure Kne B D, and from C make a line parallel 
thereto, as C E ; extend alfo the bafe A D, till it 
meet CE in E : then draw the line BE, which 
fhall make the triangle BAE equal to the trape- 
zium ABCD. . 

. Now to divide this trapezium according to any 
afligned proportion, is no more than to divide the 
triangle ABE, as before taught; which will alfo 
divide the trapezium. * 

EXAMPLE. 

< 

Suppofe the trapezium ABCD, containing 1^4 
acres, 3 roods, and S perches, is to be divided be- 

L 3 tween 
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tweeh two men, the firft toTijvc 50 acres, 2 rpods, 
and 3 perches ; the other 74 ^crejs, l rood and 5 
perches, and the line of divifipn to proceed from B, 

Firft, Reduce all the acre? and roods intq 
perches, then will the content of the trapezium 
be 19968 perches; the firft man's ftiare 8083 
perches, the fecoqd 11885, 

Spcondly, Mcafufe the Safe pf the triangje, viz. 
AE 78 chains, 00 links: 
Then fay If 1 996S the whokr g ^^^ ^^ ^^^ 

content give lof its bafej^ . ' 

What {hall 8083, the firft7 . • r t 

, • \ A i* c?i cnams, C2 links; 
man s pam give ? Anrwery*^ . * ^ ♦ ; 

which fet off from A to F, and drawing the line 

FB ypu divide the trapezium as defired ; the tri- 

gnglp ABF being the firft man's portion, and the 

tra1>ezium BCFP the fecopd's. 

JIoisx to reduce a trapezium into a triangle ^ by line^ 
dramnfrom a point ajfigned in anyjidc thereof, 

« 

ABC DA the trapezium, E the point affigned^ 
from whence to f9duce it intp a triangle, and run 
the divifion line. The trapezium is of the fame 




gontefll 



Of Dividing Lands. i^i 

content as the former, viz: 19968 perches 5 and 
it iis to be divided as before, \viz. one man to have 
8083 perches, and the other 11885, Firft, for, 
to reduce it into a triangle, draw the lines E l)^ 
EC,* and from A and B make lines parallel to 
them, as AF, BG; then draw the lines EG, EF, 
and the triangle E F G will be equal to the trape- 
zium ABC PA, which is to ,be divided as before ; 
therefore find, by the rule of proportion, what the 
firft man's bafe muft be, viz. 31 chains, 52 links, 
fct it from F to H, arid draw the line HE ; fo 
ihall you divide the trapezium according to the 
former proportion. 

To redu(^e an irregular five-Jided figure into a triangle^ ^ 
and to divide the fame into any ^ven proportion. 

Let ABCDEA be the five-fidcd figure ; tp re* 
duce this into a tfiangle, firft draw the Une3 AC^ 




AD; and parallel thereto BF, EG, extending 
the bafe from C to F, ancf from D to G ; then 
4raw the lines AF, AG, which will make the 
>5in§l^ AFG eq^ual to the five-fide^ figure. If 

l^ 4 this 
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thi$ were to be divided into two equal parts, jom 
muft take F H equal to half of th,e bafe of the 
triangle ; and from H draw the line HA, which 
divides the figure ABCDE into two equal parts^ 

If in dividing the plot of a fieldy there be outward 
angles^ you may change them after, the following 
manner m 

Suppofe ABGDEA be the plot of a field, wid 
B the outward angle. 




Draw the line CAj parallel thereunto draw 
alfo BF; join the points C, F, and the five-fided 
figure, having one angle, is how reduced into a 
four-fided figure, or trapezium ; which you may 
again reduce into a triangle, as has been befOfC 
taught. 



f* 
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Sn> divide an irregular plat af. any munber of^det^ 
according to any given proportion^ by afirait B 
drami through it. 
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ABCDEFGHIA is a field to be divided 
^ually between two men, hj a ftraight line pro- 
ceeding from A. 

Firft, Confider how to divide the field into fi^e- 
fided figures and trapezia, that you may the better 
reduce it into triangles : as by drawing the line 
KL, you cut off the five-fided figure ABCHI j 
which reduce into the triangle AKL, and mea- 
fiiring half the bafe ^thereof, which will fall at 
Q, draw the line QA, ' 

Secondly, Draw the Kne MN, and from the 
point Qjeduce the trapjpzium CDGH into the 
triangle MNQ^ which again divide into halfs, 
and draw the line QJR.. 

Thirdly, From the point R reduce the trapezium 
DEFG, into the triangle ROP; and taking 
hi If the bife thereof, draw the line R S ; and then 
have you divided thi§ irregular figure into two 
equal parts by the three lines AQ, QR, RS. 

Fourthly, Draw the line AR, aTfo QT parallel 
thereto* ^ Draw alfo AT, and then have you 
turned two of the lines into one. 

Fifthly, From T draw the line$ T S, ^nd parallel 
thereto the line RV ; draw alfo TV. Then is 
your figure djvided into two ^qual parts by the 
two lines AT and TV, . 

' Laftly, Dr^w the line AV, and parallel thereto 
T W. Or^w alfo AW, which will cut the figure 
into two equal parts by a ftrait line, as was required. 

You may, if you pleafe^ divide the whole of 
fuch a figure into triangles ; ar)d thep divide each 
triangle' from tJKe point where the divifion of the 
laft fell, and then will ydur figure be divided by 
a crooked line, which you may brin^ into ^ ftrait; 
pno^ gs at)OY?f 
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The above is a good way of diyidkig lands 1 but 
purveyors feldom take fp much pains about it ; J 
{hall therefor^ (hew you how they commonly ab-* 
trevi^-te their work, as is indeed ^ 

JTn eafy way of dividing lands. 

Admit the following figure ABODE contains 46 
acres^ to be divided equally between two men, by 
^ line proceeding frorn A. 

Draw firftaline at pleafure through the figure^i as 
the line A F. Then caft up thg content of either 
part, and fee^ wha J it wants, pr what it is i^ore 
than the true half /hould be. . 

As for example; I cail up the content pf AEG, 
^nd $nd \\, to be but 1 5 acres ; whereas the true half 
is 2 3 acres 5 8 acres being in the part A B C D G 
jnore than AEG. Therefore I majce a triangle 
con tallying 8 ^cres, and add ^ it ^ E G, as thQ 
triangle AGI ; then the line A I parts $he figure 
into two equal quantities. . 
. But more plainly how to make tljis triangle : 
toeafure firft th? lipq AG, which is 23 (:hains 60 
link?. , Doublp the 8 acrep, they nia|ce i6> to 
which add five cyphers to turn them into chains and. 
links, and then they m^ke ;6oooq9 ; which divide 
by AQ 2360, the quotient is 6 chains "]"] links $ 
for the perpendicular H I,. ,tak§ frpm your ibalc 
ii chains, 77 Upks, and fet it fp frppi the bafe A^F* 
that the end of the perpendicular mayjwft touch, 
the line ED, which fuppofe at I. Tnen drav^ 
the line A I, which makes the triangle ACI juft 8 
^creS; and divides the .whol? figure as ^cfired. 

: ■ ''■''.'' M 
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If it had been required to have fet off the pcr- 

.pcridicular the other way, you muft ftill have 

qiadc the end of it but juft touch the line ED, 

as L'K does : for the triangle AKG is eqiial to 

the triangle AG I, each 8 acres. 

And thus you may divide any piece of land of 
any number of fides, according to any propor- 
tion, hj ftrait lines through it with equal certain- 
ty, and naofe eafe than the former way. 

Note, You might alfo have drawn the line 
A D, and meafured the triangle A G D, and af- 
terwards have divided the bafe G D in I, accord- 
ing 
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ing to the given proportion; this will aff^pear 
plainer by the following example : 

Suppofe a field containing 2j acres^ is to be iH*- 
vided between three men, each to have 9 aci^, 
and the lines of divifion to run from a pond in the 
field, fo that each perlbn may have tbe benefit of 
the water> without going oVer toother's land. 

Firfl, from the pond o draw lines to every 
angle, as o A,, o B, o C, o D, o E j and then 




is the figure divided into five triangles ; meafure 
each of thefe,and puttheir contents down feverally, 
which reduce intp perches, and you will have the 



Triangle^ 



A G B 
B C 
C © D >be-< 
Do £ 
E o A 



674 

390 
1238 ^Perches. 

911 

L1107J 



The 'whole content is 4320 perches* or ^ acres, 
and each man's proportional part 1440 perches. 

From 



xFfom 6 fo any angle dwwa line Hot the firit 
divifion-line, as o A, then confider that thefirft. 
triangle A © Bf'is but 674 perches, and the fe- 
cond B o C .390, both together but 1064 perches, 
lefs by 376 than 1440, one man's portion. You 
mud therefore cut ofF from the third triangle C o 
D 376 perches for the firft man's dividing line ; 
which you may do thus : the bafe D C is 18 chains, 
the content of the triangle 1238 perches: fay 
then, if 123S perches give the bafe 18 chains oq 
links, what fliall 376 perches give ? Anfwer 5. 
chains, 45 links ; which fet from C fo F, and 
drawing the line F you have the firft man's part, 
viz. A F CBA. ' 

Secondly, Obferve the remaining part of the 
triangle C D, after 376 is taken out, and you 
will findit^tohe 861 perches, which is lefs than 
^1440 by 578. Therefore from the triangle D 
E cut ofF 578 perches, and the point of divifion 
will fall ivi G. Draw the line o G, which with 
© A and F, divides the figure into three equal 
parts. 

^0 divide a circle according to any proportion'y by a 

line concentric with the firji. 

The areas of circles are in proportion to one 
another as the jfqu^res of their femi-diameters ; 
therefore, if you divide the fquaje of the femi-diar* 
meter by the proportion given, and extract the 
fquare root, you will have your defire. 

EXAMPLE. 

A B C D be a circle to be equally . divided be- 
tween two men. ^ 

The 
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The diameter thereof is 2 chains. 

The femidiamcter i chain, or 100 links. 

The fquare thereof loooo. 

Half the fquare 5000. 

The root ot the half 7 1 links ; which take from 
your fcale, and upon the fame center defcribe the 
circle GEHF^ which will divide the circle ABCD 
into two equal parts. ^^.^ 



CHAP. Xl^I.. 

Trigonometry : or, The mtnfuratm of right-lined 

triangles. 

THE ufe of the table of logarithm numbers 
I have fhewed in chap. I. concerning the 
<xtraftion of the fquare root. Here follows 
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^he ufe of the tahle ofjines and tangents. 

Any angle being given in degrees and minutes, 
how to find the fine or tangent thereof. 

Let 27 degrees 10 minutes be given, to- find 
the fine and tangent thereof. Firft^ in the table 
of fines and tangents, at the head thereof feek for 
27 ; and hiving found it, look dowta the firft cor 
lumn on the lelV-hand under M, for the i o mi- 
nutes, and right againft it under the title Sin. ftands 
the fine required, ^t7«K. 91659517; alfo fn the fame 
line under the title "Tang, ftands the tangent of 
27*". loV viz. 9,710282 : but if the degrees exceed 
45, then look at the foot of the tabled for the de- 
grees, and upon the right-hand column for the mi- 
mites ; and right againft it you w^ill find the fine 
and tangent above the title *S/«^. ^ang. Thus the 
fine of 64 degrees 50 minutes, is 999566843 the 
tangent thereof is 10, 3 2 803 7* 

T!oJind the co-Jine^ or fine complement ; the co-tan-^ 
gent 9 or tangent complement of any given number 
of degrees and minutes. 

The co-fine, or co-tangent, of an angle, is the 
fine and tangent of the remaining degrees and mi- 
liutes, after Tub trading it from 90 ; thus, take 25 
degrees 10 minutes from 90 degrees, 00 min. there 
Iremains 64 degrees, 50 miiiutesi. the^ne of which 
is, as before, 9,956684: and that it is alfo the 
fine complement of 25 degrees, 10 miniites. 

t _ 

But 
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But a more ready way to find the co-fine, or 
co-tangent of any number of degrees given, is to 
• look for the degrees and minutes ^s before taught, 
for fines and tangents ; and right againft it under 
titles co-fine and co-tangent ; or above, if the 
degrees exceed 45, you will find the co-fine or 
co-tangent required : thus the co-fine of 30 de- 
grees, 15 minutes, is 9,936431 ; the co-tangent of 
58 degrees, 10 minutes, is 9^792974; 



A fine or tangent ^ co-fine or co^tangent being given, 
- to find the degrees and minutes belonging thereto. 

This is the converfe of the former ; for yoii 
muft feek in the tables for the fine, &c. givepi or 
the nigheft that can be found thereto, and right 
againft it you will find the minutes and degrees 
over-head. Let the fine 8,742^59 be given^ right 
againft it ftands 3 degrees, ^io minutes ^ 
" Remember that multiplication is, performed with 
thefe logarithmic teblefe Dy j^ddition, and divifibn by 
fubtradion. If I were to multiply 5 by 4, firft I 
look for the logarithtii of- 5, • ^wtoich is 0,698970 
The logarithm of 4 is i >» > O/602060 



Added together, they make. 



1,301030 



. . t'-^ ; 



C. .» • ' 



which ,i,30ip30 I leek for in the table cf loga-^ 
fithm^ 4 anH fight againft,' under tilJeWw. ftands 
20^ the procfud of 5 multipled by'4. 
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If I were to divide 20 by 5^. firft IJbpk for the* 
logarithm of 20, which, a^. above, is . 1,301030 
the logarithm of 5 is 0,698^70 

« 

After fubtra<3:ion remains o,6p2o.6q 



and the number anfwering to this logajritbxR yqil 
will fifld to be 4. ; 

And thus by addition and fabtrauSiqn, th^ rvjle 
of three is performed with the logarithms, viz. by 
udding the fecond and third terms together, aqd 
from their fum fubtradting the firft. 

EXA,MPLE. 

f 

If 1 5 give 32, wh0it will. 45. giy(8 ? : 
Theilogarithmof 15 ijS, ; %».i74o9* 



n ' 'I > I 



The. logarithm of 4.5 i«, . . . , ■i»653f?.i,« 
The logarithm of 32 is i:»S?^SlS9i 



< « 
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The two laft added toge^^«|i^:$:> ; 3, i $%%^^ 



I - 
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From that fum 1 (bbtrjift th^.firftjtergi 
.. and there remains ^r- . Ji ' 




Againft 1,982271 in the table I find the num- 
ber 96. I anfwer therefore, If 1 5 gives 32, 45 will 

^ This . you rouft obferve to do . in; .the following 
cafes o( triangles,! always to. add the'fecdrid aha 
third numbers together, and from their prodii6t 
to fubtraft the firft, the remainder will be the lo- 
irithm number, fine, or tangent of your required 

lie or angle. . i Certain 
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Certain theorems for the better underfianding rights 

lined triangles* 

1 . A righ termed triangle is a figure comprehend- 
ed within three ftrait lines. 

2. It is either right-an- 
gled as A, having one'right 
angled which contains juft 
90 degrees, vi^. that at ^ j 
or elfe oblique as B, which 
confifts of three acute an- 
gles, neither of them fo 
great as 90 degrees; or 
as C, wtofch coiffift* of two 
acute angles aiid "' dne ob^ ' 
tiJfe>^^fi^; th«:at i/.3 ^ . 

3. All the three angkfs 
of' anf t^iSfigle 'are eqiial' 
toHWftOigbt *angfesi 'or' 186 degrees ; To that on6 ; 
angle being known, the'' fuhi of the' othefr two^ 
becomes known alfo ; or two being known, the 
third m^y be foiind by fubtradting the two known 
angks out of 1 80 degrees ; the remainder is the 
third angle. 

To underftarld well what the quantity of an 
angle is, take this following lUuftration. 

Let A BCD 'be a circfe, whofe circumference 

is divided (as all circles are^fuppofed to be) into 

360 equal parts 'called degrees^ and each of^ thefe 

' again divided inio 60 equal parts, which are call- 

'cd minutes : ndw a right-angled triangle is that 

JVT "2 which 




164 



Trigonontetfy, 




which cuts off one-fourth part of thisi circle, viz. 
90 degrees, fuch Is the triangle FEGi 

An angle cut off being Icfs than 90 degrees, is 
acute as the angles HEF. 
' The angle G E I is obtufe becaufe the two lines 
that proceed from E; take in betwixt them more 
than a quarter of the circle^ 




5. Every 



f^-^ 
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5. Every triangle hath fix parts, 'oiz. three fides 
and three angles ; the fides are fometimes called 
legs ; but moft commonly in right-angled trian- 
gles the bottom line, as B C, is called the bafe, 

" then is AC the perpendicular; but the longefl; 
line AB is always called the hypotHenufe. The 
fides are proportional to the fines of their oppofite 
angles ; fo that any three parts of the. fix being 
known, (except the three angles) ^he reft may 
eafily be found, 

6, When an angle exceeds. 90 degrees, fubtra(!^ 
it out of 180, and work by the remainder, which 
is called the fupplement thereof, 

C A S E I. 



In a rtght'-angled triangle, the bafe being given y and 
the acute angle at the bafe ; to find the hypothenufi 
and perpendicular. 

» 

In a right-angled triangle ABC, there is given 
the bafe AB, 26 equal ' ^C 

parts, as yards, perches, 
&c, and the atigle at A 30 
degrees ; to find the length 
of the hypothenufe A C ; \f^f^^ — '^-gg ^ 

» 

As the fine complemeiit of the angle at A 

is to the logarithm of the bafe 26, 
sSo is the radius or fine of 90^ 

to the logarithm of the hypothenufe AC equal 

39.- 
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The fine complement of 30 degrees is 9>93753i 

The logarithm of 26 is 1,414973 

The radius, or fine of 90** 1 0,000000 

/ • 

The two lafl: added together 1 1,414973 

Remains, after fubtradting the firft numb . i ,477442 

I 

Which if you look for in your table of loga- 
rithms, you will find the neareft number anfwer- 
ing thereto to be 30, the length of the hypothe- 
nafe required. 

Note in your table, when you cannot find ex- 
aftly the logarithm you look for, you muft take 
the neareft thereto ; as in this example, I find 
1,477121 to be the neareft to 1,477442. Note 
alio, that the fine complement of the angle at A, 
is the right fine of that at C. For the angle at A 
in a right-angled triangle being given, you may, 
by fubtradion, eafily find the angle at C ; becaufe 
by the rule above, all the three angles of a trian- 
gle are equal to two right angles, or 180 degrees; 
confequently, if you*take the fum of the right an- 
gle ^t B 90% and that at A 30^ out of 1 80% there 
\yili remain the angle at C equal to 60"*. But to 
purfue our queftion, 

^0 find the perpendicular. 

As the fine of the angle ACB 60° 

is to the log. of the bafe AB 26 ; 
So is the fine of the angle CAB 30"* 

to the log. of the perpendicular CB 15. 

Note^ 
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Notey When three * letters sire put to cxprefs an 
angle, the middle letter denotes the angular point* 



The fine of 63 degr. is 

The log. of the bafe AB 26 is 

The fine of 30 degr. is 



9*93753^ 

i>4H973 
9,69897b 



The fum or the two laft 1 1,1 1394^ 



■rail 



From which fubtraft the firft, remains 1,176412 
The neareft number anfwering to whichis 1 5, equil 
to the' length of the perpendicular line'CB. 

Otbenvife^ the hypotbenufe AC equal to 3 o, being firfi 
found J you may find the perpendicular thus : 

As the fine of the right-an. CBAorrad. 1 0,000000 

is to the log. of the hypoth. AC 30 L,477i2i 

So is the fine of the angle CAB 30 deg. 9,698970 

to the log. of the perpendicular 15, 11, 1 7609 1 



C A S E II. 

The perpendicular and acute angle ACB being given, 
to find the bafe and hypothenufe. 

Let the perpendicular CB be 15, as before, the 
angle ACB 60 deg. to find the bafe. 




M4 
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» 

As the co-fine of the angle ACB 

is to the logarithm of the perpendicular B C 1 5 j 
So is the fine of the angle ABC 

to the logarithna of the bafe AB 26. 
The co-fine of the angle ACB 60'', is 9,698970 
The logarithm of CB 15 is 1,176091 

The fine of the angle ACB 60 is _ 9,937531 

11,113622 

The neareft log. anfwering to 26, is 1,414652 



For the hypothenufe.^ 

As the fine complement of the angle ACB 60^. ^ 

is to the log. of the perpendicular CB 15, 
So is the fine of the angle ABC, or 90% 

to the log. of the hypothenufe 30°. 
The co-fine of the angle ACB is" 9,698970 

The log. of the perpend. CB 15 is 1,176091 
The radius 10,000000 



. The log. of the hypothenufe 30 1,477121 

-' J . . 

Or, the bafe betngjirji founds find the hypothenufe thus. 

As the fine of the angle ACB 60° 9*937531 

is to the log. of the bafe 26 1,414973 

So is the radius , IO,oooooq 



to the log. of the hypothenufe (30) 1,487442 



CASE 



Trigonometry. 
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CASE III. 

^be hypothenufej and one of the acute angles given^ 
to find the hafe and perpendicular. 




Let the hypothenufc be AC 305 
The angle CAB 30^ 

3I9 find the bafe AB, work thus: 

As radius or the fine of the rie:ht7 

1 4-DA ^o ^ t 10,000000 

angle CBA 90** , 3 

is to the log, of theiiypoth. AC 30 1,477121 

So is the cofihe of the angle CAB 30** 9,937531 

to the log. of the bafe AB (2.6) 11,414652 



To find the perpendicular B C, work thus: " 

As radius or the fine of the right") ,_ _ 

1 o o A o C 1 0,000000 

angle CBA 90'' > 

is to the log. of the hy poth. A C 30 i ,477 121 

So is the fine of the angle CAB 30 9,698979 



to the log. of the perpend. (15) 1 1,176091. 



Or, 
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Trigonometry^ 



Or the iafe being firji founds Jind the perpendicular 

thus: 

As the co-fine of the angle CAB 30"* 9^937531 

is to tlie log. 6f the bafe AB 26 1,414973 

So is the fine of the angle CAB (30*") 9,698970 

11,113943 



to the neare A log. of the perpend. (15)1,176412 



C A S E IV. 

The hypothenufe and bafe being given ^ to find the acute 

angles ACB and CAB. 

Let AC, the hypothenufe, be 30 equal parts, 
AB the bafe 26'j required the angle ACB, 




As the logarithm of the hypothenufe A C 30, 
.is to the radius, or the fine of the angle CBA 90"? 

So is..the logarithm of the bafe AB 26, 
to the fine of the angle ACB 6o'',. 

The 



^rigonometty. 



^7> 



T&e Operation. 

The log. of the hypothenufe AC 3,0 is 1477 121 
The radius io,0ooooo 

The logarithm of the bafe AB26 ' 1,414973 

* 

The fiije of A^B tfee angle required 60"* 9*937852 

For the. angle CAB, work thus: 

As the log. of the hypothenufe AC 30 1,477121 

is -to the radius or fine of 90® 10,000000 

So is the logarithna of the bafe AB 26 1,414973 



W**' 



•mm 



to the co-fine of the angle required 30° 9,937852 



CASE V. 

^he hypothenufe and perpendicular heing given, fy 
find the acute angles, and alfo the bafe. 



The hypothenufe is 30, 
The perpendicular 15. 
ABC a right angle. 




7i 
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^0 find the an^le at A, work thus : 

As the log. of the hypothenufe AC 30 1,477121 

to the radius 10,000000 

So is thelpg, of the perpendicular CB 1 5 1,176091 

to the fine of the angle at A 30*^ . 9,698970 



To find the angle at C, work thus : 

As the logarithm of the hypothenufe AC 30 

is to the radius or fine of 90*". 
So is the logarithm of the perpendicular B C 1 5 

to the co-fine of the angle A, or the right fine 

' of the angle C 6o\ 

To find the bafe, work as you were taught in 

Cafe 2. 
' Here note, that any two fides of a right-angled 
triangle being given, the third fide may be found 
by extrad:ion of the fquare root. * 



EXAMPLE. 

In the right-angled triangle 
A> let the given bafe be 20, the 
perpendicular 15, and the hyr 
pojhenufe required. 

The fquare of the bafe 20, or 
20 multiplied by itfelf, is 400 : fquare alfo the per- 
pendicular 15, it gives 22:5 ; add thefe fquares tOr. 
gether, and we hay« 6255 the fi^uare root of 

this 




Ijii^ 
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this fum, viz. 20,ns the length of the hy- 
po thenufe ; but if the hypothenufe- and 20 
cither of the other fides be given to find 625(25* 
the third, you muft fubtradt dbielefs fquare 45 
out of the greater, and the fquare root of 
the remainder is the fide required. As for exam- 
ple ; fuppofe.the hypothenufe 25 and the bafe 20, 
to find the perpendicular multiply the hypothenufe 
by itfelf, the produdt is ^ '625 

multiply the bafe by itfelf, it makes 4.00^ 



Subtradl 400 from 625, there remains 



225 



The root of which is 15, the perpendicular required^ 

C A S E VL 

Of obltque-angkd piane triangles. . , 

< ■ ■ 4. 

Twb' fides of an oblique triangle being , given;' 
and aft angle oppofite to either of the fides, to find 
the other angles^ and alfo the third iGde. 




In 



1^4- ^rigonmetry. 

In the triangle ABC there is given the fide AS 

40, the fide ^032^; - 

Tlirs angle at A 40 degreed. 
Required the angle at C. 

Note^ that in all oblique triangles the fides are ' 
in fiich proportion one to another, as thfe fines of 
their oppofite angles.' 
As the logarithm of the fide B C 3 2 1 , 505 1 56 

is^^to the fine of the angle A 40 ' 9,868067 
So i« the logarithm of the fide A B 40 1,602660 

• , ii,4ioli7 



Tcrthefiftdof thfe ahgle^at €^53^ 28' : 9,964^77 

^0 find the angle at B. 

Add the ti^o known angles together, 'vtz. that 
at A r4o^ and that at C 5.3,28?? and' they m%J^f ^93 . 
degiieeS, 28 minutes; wjUich fi^btrsited frow^-iSp 
degrees, leaves ^%h; degrees, 33 - minutes,-: fdrr tfe^^ 
angle at BV 

Lafily, to find the line AC, fay^ 



' t 



As the fine of th^angle Axo 9,808067 

is to the log^khm of the fi^B^ 32 1,505150 

So is the fine of the angle 86'' : 32 9,999204 

t 

/ 
1^^504354 



to the log. of the fide AC required 50 i ,696287 

<i III ii I '■ 

Notct 



i?S 



Note 9 the neareft whole number ar>6^^Ba-ing ta 
tke logarithm i„696t287 is 50 ; but. if,, you ad- 
mit fractions, the length of the li^e AQ wUlbe 
only 49 tVtt. 



G A SB. VII. 



> \ ♦ /» 



/v6^OT, to ^(i the <ither opp(^t.^(»j ..- 

* 

Jatfee foregoing triangle there is given the angle 
A 40 degne^s^ the augte C 53.dfigfee?>i.2r8 mi-? 
mtfc^s^c^nd the fide AB 40, to find it^ie. fide BC4 
Afi the fin e o f the angle €,53 : 28 9,904992 

is to the log, of the fide AB 40 1,602060 

So/isLthe Ane.of ihfiaii^l©^A4(>. . 9>8d8Q67 

vn 



to the log. of the fide BC, 32 nearly ils^S^ZS 



C A 3 E VIII. 

^wo fides and the contained angle of a triangle heing 
given t to find either of the other angles . 




la 



1^6 ^trigonometry . 

In the triangle ABC 

there is given the fide AB 197, 
The fide AC 500, '^ 

The angle at A 40** 
To find either of the o^er angles 
As the log. of the fum of the two fides 627 2,843233 

is to tne log. of their diflference 303 2,481443 
So is the tang* of the half fum of the7 o 

two oppofite angles 70 degrees > 

12,920377 
to the tangent of half their difference 50 

dcgr. 4 min. 1 0,077 1 44 



hm 



Which 5P^ 4', added to the half fum of the two 
unknown- angles, viz. 70°. gives 120**. 4'. for die 
quantity of the angle at B ; but taken from 70, 
leaves 19''. 56'* the angle at C. 

♦ «- - • • 

« CASE IX. 

T!he Jides of an ohlique triangle being given ^ to find 

the angles. .' w 




You muft divide your oblique triangle into two 
right-angled triangles, thus : 



*.«»• 
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In the triangle ABC 

The fide AC is 5Q 

The fide AB 36 

The fide BC 20 

The film of the two fides AB, BC ^d 

Their difference 16 



As the log. of the fide AC 50 1,698970 

is to the log. of the fum of the? o oo- 

other two fides 56 5 i»74«i«» 

So is their difF. 16 1,204120 

2,952308 
to the log. of a fourth number i8 1*253338 

Subtrafl: this 18 out of the greatefl fide AC 
50, and there remairts 32 ; the half of which, 
wz. 16, is the bafe of the right-angled triangle 
BDC, and the remakider of the line AC, viz\ 
AD 34, is the bafe of the remaining right-angled 
triangle, BDA. 

Now in each of thefe right-angled triangles, 
having the bafe and hypothcnufe given, you may 
find the angles ; by Cafe IV. 

Note, It is eafier to find the 4th number, for di- 
viding an oblique-angled triangle into two right- 
angled triangles by vulgar arithmetic, than by 
the tables of logarithms, thus : 



N Square 



1 7 8 trigonometry* 

Squafc the three given fides, add the nvo 
greater fquarcs together, and fronl that fum ftib- 
tt-aA the leffer ; half the remainder divide by the 
greater fide, the quotient will be the bafe of the 
greater right-angled triangle. 

EXAMPLE, 

In the foregoing triangle, the fquare of the greateft 

fide AC 50, is 2500 

The fquare of the fide AB 36, is 1296 



imi^mi^mmm 



Added together, make 3796 

From which fubtraft the fquare of the 7 

teaftfide 5 ^''^ 

Remains 3396 

The hdf 1698 



4 • 

Which 1698 divide by ^ the longell fide, the 
quotient is 331V, the bafe of the greatw rights 
angled triangle, viz. AD; and that being .itfl>- 
tnwfled from 50, Iwvcs 16 -ry for the bafe DG of 
the lefifer right-angled triangle^ . 



CASB 
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. C A S E X. 

^he three fides of an ablique triangle being givdn^ 
bow to find the fuperficial content^ without knoW'^ 
ing the perpendicular. . ... 

From half the fiim of the three fides fubtradt 
each particular fide. Add the logarithms of the 
three diiFerences, alfb the logarithm of half the 
fum of the three fides together. Half the total is 
the logarithm of the content required. 

In the foregoing triangle, the fides are 50, 36^ 
20, their fum is 106 ; the half fum 53. 

The diiFerences between the half fum and each 
particular fide, are 3 log. 0.4771 21 

17. 1.230449 

33 I-SJ85X4 
The half fum 53 1.724276 



■*i m 



^ Total added 4.950360 

— 1 — =* 

The half 2.475180 

.The number anfwering to that log. Is 298, 
^hich is the content of the triangle required. 

':■'< ■' .... ' .-•.. 
- By vulgar arithmetic thus: 

Multiply the firft difierence by the fecond, that 
produdt by the third, that »produdt by the half 
fum. La(lly> ExtraA the fqnare i^>ot, an4 3SQU 

N 2 have 
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have the fuperficial content. So 3 multiplied by 
17, makes 51 ; which multiplied by 33, makes 
1683; that, multiplied by 53,: the half fum 
makes 89199; the fquare root of which is 298, 
the cpntent required- 



CHAP. XIII. 



Of Heights and Dijiances. 



^0 take the height of a tower ^ Jkepky tree^ or any 

fuch thing. 

LET A B be a tower whofe height you would 
know. 
Firft, At any convenient diftance, as at C, place 
yoXir fen^icircle, or fuch other inftrument you 
judge moft fit for the taking an angle of altitude, 
us a large quadrant or the like, and there obferve 
the angle ACB. But to be more plain, place 
your femicircle horizontally at C, by making a 
plummet-line fixed to the center fall juft upon 90 
deg. (in fotne femicircles there is a line on the 
back fide of the brafs limb, on purpofe for the fet- 
ting it horizontal.) Then, (firft fcrewing the 
inftrument faft) mpve the index up and down, till 
through the fights you efpy the top of the tower 
, 9,1 A, fee then what degree upon the limb is- cut 

hy 
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by the index, fuppofe 58, fo much is your angle 
of altitude. Mcafure next the diftance C V, bc^ 
tween your inftrument and the foot of the tower. 




which let be 25 yards j then have you all the an- 
gles known, (admitting the angle the tower makes 
with the ground, viz. ^ to be a right angle) and 
the bafe to find the perpendicular A B ; which 
you niay dp, by Cafe L of T!rigonometry 5 thus, . 



N3 



As 
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As the fine of the angle A at. 32 9^7242 iq 

is to the log. of the bale C 3^ 25 i*,397940 

§0 is the fine of the angle at C 58 9,928429 



i^-^ 



tothelog.heightof thetower AB,7 , . 

or rather A ^, 40 yards 5 '3 3^ 



1,602150 



To this 4Q yards you muft add the height of 
your inftrument from the ground ; or, which is 
better, look through your fixed fight to the tpwfir, 
and mark the point where your fight fidls thereon, 
meafure from that point to the ground, and add 
that diftance to the former height. In this way 
of taking heights, the ground fliould be, very 
level, pthcrwife you may be liable to error. The 
^wer or tree fhould alfo iland perpendicular : or 
clfe you muft meafure to where a perpendicular 
would interfeft the ground thus : li Kd is the 
perpendicular, you muft meafure the diftance C d 
for your bafe. 

This you may plainly undcrftand by the fore- 
going figure ; for if ftanding at C, you were tq 
|;ake the height of the tower and fteeple to E, 
the angle £ C B would be the lame as the angle 
at ACB ; and confequently, if you meafure only 
CB, or G^, you will make the height FE th^ 
fame as dK ; which by the figure is manifeftly 
wrong: therefore to take the height FE, yo4 
muft meafure from C to F* - ^ 



t < ■ ■ . 



n 



' Heights and Dijianceu i S 3 

fTc? take the height of a tower y &c. when you cannot 

come near the foot thereof. 

In the foregoing figure, let AB reprefent th^ • 
tower ; and C B a moat, or fome other hindrance, 
that you cannot come nigher than C ta take th« 
height. Therefore at C place your inftrument, 
arid take (as before) the angle ACB 58 deg. 
Then go backward any convenient diftancc, as t9 
G ; there alfo take the angle AG B 38 deg. Thi* 
done fubtrad: 58 from 180, fo have you 122 deg, 
the angle ACG. Then 122 and 38 being takea 
from 180, remain 20 for the angfe GAC. Tbf 
diftance GC meafuredi> is 26. Now by UrigO'^ 
nometry fay. 
As the fine of the angle A 20 9>S34^5? 

is to the log. of the diftance GC 26 1,414973 
So is the fine of the angle G 38 9,78934a 

11,204315 

to the log. of the line AC 47 1,670263 



i«« 



Again, 

As radius the right angle B 1 0,000000 

is to the log, of the line AC 47 1,4672098 

jSo is the fine of the angle C 58 9,928420 

to the log. height of the tower^ z « 

40 yards 5 ' 



In thi« example^ the ground is underftood to be 
level. However, if it be not fo, I will flbew you, 

N 4 How 
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How to take the height of a tower ^ &c. when the 
ground (lit her rifetb or falleth. 

A B is the tower, G B the hill whereon you arp 
ftatipned to take the height of the tower ; plant 




your femicircle irl any place of the hill, as at Cj 
then turn it down,' and make it ftand horizontal, as 
before direded, the diameter then pointing iodof 

the 



HI 
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the tower, turn the moveable index to A, and take 
the angle AC^; which let be 19 degrees, 30 mi- 
putes. Take alfo the angle ^ C B, which is 45 de* 
grees, 30 minutes; meafure alfo the diftance CB 
56 yards ; take 19 degrees, 30 minutes, out of 90 
degrees, o minutes, there remains 70 degrees, 30 
'minutes, for the apgle at A ; then fay, ' 
As fine 70'' 30' 9^974346 

is to the diftance CB 56 yards, log. 1,748188 
So is the fum of the angles at C i o 30, > ^ 



and 45 30, viz. 65" o' fine 



miT 



11,705464 



to the height of the tower 54 yards, log. i ,73 1 1 1 8 



■••■ 



To take this at two ftations, without approach- 
ing the foot of the tower, you muft proceed as be- 
fore diredted ; for if you take the angles at C, and 
then meafure to F, anc} tlj^re in like manner as 
before, take your angles again, thereby you may 
find all the angles, and the line AF; then fay. 
As the fine of the anele ABF 

is to. the logarithm*of the line FA, 
So is the fine of the angle A FB. 

to the log. of the height oi the tower ' A B, 

Of Diftance^ 

Having before fhewpd how to take the proper 
diftances in furveyii^g a fielcl a^ ^o ftations, jet 
as it naturally occurs in this place, I will give you 
one example thereof: fuppofethe following figure 

to 
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to be part of a river, and you being mcafqring 
along one iide of it, all defirous to know the 
breadth of it, as alfo to make a true plot thereof, 
by putting down what' remarkable things are (ttn 
on the other fide. 

Beginning at o i , the firft ftation, caufe one of 
your affiftants to go to the next bend of the river, 
at © r, and there fet up a mark ; then oWerve 
what angle from the meridian 01,02 makes, 
which let be N. 6 deg. W. : alfo feeing feversj 
marks on the other fide of the river, take their 
bearings, as the houfe A, which ftands upon the 
bank, the breadth of the river bears N. W. 5? 
deg. the wind-miU B up iathe land bears N, W. 
40 deg. the tree C by the water-fide bears N. W, 
17 deg. All this note down in your field-book, 
and meafure the diflance o I9 o 2, 18 chains, 2q 
links. After this, coming to O 2, fee how the 
next bend of the river bears from you, viz. O 3 if 
which is N» E. 15 deg. fee alfo how the houfe A 
there bears from you, viz. S. W. 20 deg. the wind-* 
mill S. W. 50 deg. the tree N- W. 77. Alfo as 
you are going forward, if you fee any thing more 
at thi? fecond ftation, taking the bearing thereof, 
as a noted hoiife D up ini^he land bears N. W. 
28*. and a cjiurch E clofe by the river's brink 
N. W. 4**. Meafujc the diflance 2, 3, and placing 
your infiruchent at 3, the church bears from you 
N. W. 88 deg. the houfo up in. the land D you 
cannot ffee for the church, therefore let it alone for 
the next fitatipn. But here you may fee forward 
a little village F, the firfl houfe whereof bears 
from you N, W. 32 deg. 'Meafure the diflance 
3, 4, and planting your inftrument in 4, the firfl 
houfe of the village F- bears from you S. W. 30 
9 deg. 
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deg. and the houfe 32 deg, and the houfc D, which 
you could not fee at the jjiird flation, S, W. 2^\ 
Having put down all thefe things in your field- 
book, it will appear thus : 



G I N. W. 6^. and 1 8 chains, solinks, equal to o 2. 

c fA tree upon the brink of the river bears 1 
|] . N.W. i7\oo'J 

J ] A wind-miU up in the land N. W. 40**. 00'. 
6 LA houfe upon the river baak N. W. 52°. 00'. 

G 2.N.E,i5°.andi8chains, 10 links, equal to 03. 

{The tree N. W. yf.^ Thefe look back to 

The houfe S.W. 20^ \ the obfervation of 

The wind-mill S.W. 5o^j g i. 
fA noted houfe far up in thel 
J land N.W. 28\ I Forward obferva- 

j A church upon the river's ^ tions. 
[ bank N.W. 4o\^ 

3 N.W. 1 5'*, and 20 chains, 50 links, equal to 04. 

f The church bears N.W. 88\') Thefe look back to 
J the noted H. cannot be feen.j the obf. of 2. 
j The end Qf a little village. ? A forward obfer- 
L N.W. 32.3 vatiom. 



G 4- 



fThe end of the Httle village.! 
j S.W. 32. ! Thefe refpeft 0*3 



The houfe refpedling 0' 2 in 
the land S.W. 24'. 



and 2. 



To protrad: this, draw: the line N,S. for a me- 
ridian, and laying your protraC^tor! upon it, the 
center thereof to g i-^ againft N. W. 6''. make 

" ' ' a mark 



f 
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a mark for the line that goes to o 2 : -alfo againfl; 
N. W. ij"". make a mark for the tree, and againft 
40"^, and 52''. for the windmill and houfe. Then 
from o I through thefe marks, draw the lines o. 
A, o B, o C, o 2. 

Secondly, Take from your fcale 18 ch. 20 lin* 
and fet it off upon the line G 2, which will. reach 
from o to 2. There lay again the center of your 
protractor, the diameter thereof parallel to the line 
N.'S; and>make marks as you fee in the field- 
book, againft N. E. i5\ N., W, jj\ S. W. 2o^ 
S. W. 50^ N. W. 28\ N. W. 4^ and through 
thefe marks draw lines. The firft line direds to 
your third ftation, the fecond line N. W, 70°. di- 
redts you to the tree C upon the river's bank ; for 
that line cutting the line o i C, fhews you by the 
interfedlion where the tree ftood,- and alfo the 
breadth of the river. Alfo the line S. W. 20°. cuts 
the line from the firft ftation. N. W. 52^ in the 
place where the houfe A ftands upon the bank of 
the river. If therefore you draw a. line from A 
to C, it will reprefent the farther bank of the 
river. And fo you may proceed on plotting, 
according to the notes in your field-book ; and you 
will not only have a true plot of the river, but alfo 
know how far the wind-mill B, and the houfe D, 
&c. ftand from the water-fide. 

How to take the horizontal line of a hill. 

When you meafure a hill, you muft meafurc 
the fuperficies thereof, and accordingly caft up the 
contents. But when you plot it down, becaufe 
you cannot make a convex fuperficies. upon the 
paper, you muft only plot the horizontal or bafe 

thereof^ 
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diereof ; wiiich you muft ftiadow ovcf with the 
refemblance of a hill, that other furveyors, when 
examining yoar work, may not fay you were mif- 
^en. This horissontal or bafe line, you may 
find after the iame tnanner as you have been 
taught In taking heights. 

Tor fuppofe ABC A a hill, whofe bafe yoo 
would know. Place your femicircle at A, and caufo 
k mark to be fet up at B, as high above the top of 



the hill, as the inftrument ftands from the ground 
Bt A J and with your inftrument horizontal, take 
the angle BAC 58 deg. Meafure the diftance AB 
,16 chains, 80 links j then fay. 
As radius 10,000000 

is to the line AB 16 ch. 80 lin. 3.225309 
So is the (vac complement of A 58° 9,724210 

to AD {made by the perpendicu- 
lar BD) 8 ch. 90 Im. 12,949519 

But if you have occafion to meafure rfic' whole 
hill, place again your inftrument at B, and take 
the angle C B D, which fuppofe 46 deg. Meafure 
alfo the diftance BC 21 chains; then lay. 

At 
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As Radius 16,000000 

is to the line BC 4i ch. (log*) 1,322219 

So is the fine of the angle CBD 46 9f856934 

to the remaining part of the bafe D C 
i5ch. III. 11,179153 



WMMMMBMMMMMMHM 



Which added to 8*90 makes 24 chains, i link* 
for the whole bafe A C ; which is to be plotted, 
inftead of A B or B C ; although they were ufed 
in finding the content of the land. 

I mentioned this way, for your better under- 
ftanding how to take the bafe of part of a hill ; 
for it often happens your furvey ends upon the fide 
of a hill. But if you find you are to take in thb 
whole hill, » you may facilitate the work by the 
former way. Thus: take, as before, the angle 
at A 58 deg. Meafure alfo AB. Then at B take 
the whole angle ABC 78 deg. Subtraft the fum 
of thefe angles from 1 00 deg. remains 44 for the 
angle at C; then fay. 

As the fine of the angle C 
is to the log. of the fide A B, 

So is the fine of the angle ABC 
to the log. of the bafe AC. 

Tlo take thejhoahofa river's mouthy andpht thifame4 

Meafure firft the fea-coafl on both fides of the 
^river's mouth, as far as you think you ihall have 
occafion to make ufe thereof; and misike a fair 
draught thereof, putting down every remarkable 
thing in it*$^true fituation, as trees, houfes, towns, 
wind-miUs, &c^ Then going out in a boat to 

fuch 
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fuch fands or rocks as make the entrance dlfii^ 
cult, at every confiderable bend of the fands, take 
with a fea-compafs the bearing thereof to two 
known marks upon the fhore ; and having thus 
furveyed round all the fands and. rocks, you may 
eafily, upon the plot before taken, draw lines 
which ihall interfeft each other at every confi- 
derable point of the fands, whereby you may truly 
point out the fands, and give direftions either for 
kying buoys, or making marks upon the fhore 
for the' direction of fhipping. 

EXAMPLE. 

Suppofe the following figure reprcfent a paf t of 
fome fea-coaft. Firft, I make a fair draught of 
it, with the mouth of the river as far up as there 
is occiafion, putting down every thing remarkable 
as you fee in the figure, except the rocks and fand, 
which I fhall now (hew you how to take. Go in 
a boat down the river, till you find the beginning 
of the firfl fand A as at ^, and there take a fight 
to the red houfe, which bears S. W. 86 deg. alfo 
to the tree, which lies S. E. 6 deg. To plot which, 
draw lines in oppofite diredlions to your pbferva- 
tions ; as frorti the red houfe draw a line N. E, 
'86, alid from the tree a line N. W. 6 deg. thofe 
lines will interfeift each other in the point ^, which 
fhews the beginning of the fand A. Row along 
this f^nd, founding as you go, till you findit bends 
confiderably, and there take again two obferva- 
tions, and protradt them as before. The like do 
at the bending of every fand, till either you come 

round 
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t-dUnd the fand or come to the place where it joins 
with the fliore, 

O It 
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It would be needlefs to ^ive you all the remaining 
obfervation&, having already in thjs trcatife fo often 
defcribed the manner of making them; therefore I 
will mention only one place of obfervation more, 
which I judge fufficient, I» the iknd C, I find the 
bend (2), and there, as IXhould do at all the reft, I 
take tw0 obfervations tofuch things on the flaore as 
appear moft confpicuous, viz. fir|t, to the beacon, 
which bears from me 8., W., 25 deg. fecondly to 
the wind-mill> which bears from meN. W.40 deg. 
Now after I have taken the other angles at the bends 
of that fand, and am come home, I diraw a line 
f rdm the beacon oppofi te to my obfervations S , W. 2 5 
de^. vifc^. N. E, 25 di?g. Alfo from the wind-mill 
I draw a line S. E. 40 deg. Now where thefe two 
lines interfedl each other, as at 2, I mark for one 
point of the fand G. In like manner as I did this, 
I obferve and protuaft ev^ry other line of the fand 
C,. and of all the other fands and rocks, . £q will 
yofi have a fair map, fitting for feamen's ufe. 

i^ow to give djixiflions for feamen's coming in 
here, draw a line through the middle of the fouth 
channel: which line will cut both the church and 
wind-mill;, fo that if a fhip be coming from the 
fouthward, bring the church and wind-mill both 
into one, and keep them fo, then £he may fafely run 
in, till ilie brings 'the river's mouth fair open, and 
then fail up the river. Like wife if comijag from the 
northward, bringthe tree and beacon both into one 
line, and keep them fo till the river's mouth is fair 
open. But left they fhould mifljake, and rufi upon 
theendsof tnefends Aor B,*- it would be neceflary 
that a mark was fet up behind the red-boufe, in a 
Itrait line with the middle of the river, as -J^* 

Then 
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Then a ihip coining from the fouthward, or^ 
northward, muft keep her former marks toth in 
one, 'till fhe bring the red-houie and ^ hoth in 
one line; and keeping them fb, fhe may run holdly ' 
up the river, 'till all danger is paft. I have put down 
this wind-mill apd beacon, not as if fuch good 
marks would always happen ; but to fhew you how 
to place iaiarks, or lay buoys if it be required. 

You muft, after having taken all the lands, alfo ' 
take thefounding quite crofs the channels, all up and 
dowri, and put them down accordingly ; thp bdfl 
time of .which, is at low- water in fpring- tides. 

To i^now whether tvcfter may be made to run from it 
fpring'bead to any appointed place. 

For this work* the diameter of the f^micircle is a 
little too ^rt; ;however, an indifferent Ihift fnay 
be made therewith; but it is better toget a water-, 
level, foch asyojip^ay buy at the ^f^flrijment-makeriS ; 
with which being provided, as alfo with, two aflif- 
tants, and each of them with a ftaff divided into 
feet, inches, and parts of an inch, go tb the ipring- 
h^d;.and'caafing yaur firftafliftanrtoftand there 
with his ftafFperpendicular, make the other go in a 
right line to^vards the place defigned for bringing 
the water any convenient diftance, as 100, 150, or 
200 yards, and there let him ftand, and hold his ffaff 
perpendicular alfo. Then fet your inftrument nigh 
the ijiid- way between 'em, making it ftand level or 
horizpntal ; and lopk, th rough the fights thereof to 
your.firft affiftf^nt's ft^ff, be m.oving a.piece of white 
paper up and 4© wn the ftaiF, according to thefigns 
you niake to him, 'till through the jfights you fee 
juft the edge of the paper. Then byaiign give him 

O 2 to 
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to underftand that you have done with him \ and let 
him write it down how many feet, inches, and parts 
the paper refted upon. Alfo^oing to the other end 
of your level, do the fame by the fecond affiftant, 
and let him alfo write down what number of feet, 
Gf^. the paper was from the ground. This done, 
let your nrft affiftant come to the fecond affiftant's 
place, and there let him again ftand with his ftaiF; 
and let the fecond affiftant go forward loo, or 200 
yards as before ; and placing yourfelf and inftrument 
in the midft between them, take your obfervations 
altogether as before, and let them be put down as 
before. And fo muft you do till you come to the 
place to which the water is to be conveyed. Then 
examine the notes of both your affiftants, and if the 
notes of the fecond affiftant exceed thofe of the firft,. 
you may be fure the plaqe is lower than the fpringr 
head, and that therefore water may be conveyed 
thence. But if the firft's notes exceed the fecond*s, 
you may conclude it impoffible, without being 
raifed by ibme engine for that purpofe. 



The firft Afilftant's Note. 

Stat. Feet. Inch. Parts* 

O I 4 3 5 

G 2 12 4 2' 

33 5 » 



20 



8 



The fecond Aflifiant's Note. 
, Stat. Feet. Inch. Parts, 

O I H 5 * 
2 4 o 5 

03 9 * 4 



28 



8 



Here the fecond affiftant's note exceeds the firft, 8 
feet I inch ; which is enough to bring the water 
with a. ftrong current, and to make it alfo rife up 6 
or 7 ittt in the houfe, if occafion be ; for fuch as 
have written of this matter, allow but 4 inches 
and i. fall in a mile to make the water run. 
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]" H A V E already fufficiently, ' in the fixth 
' chapter of this book, explained ihe ufe of 
^ this table ; however beca^ufe it is made fome- 
what different from fuch of this kind as have 
&ceh mide by otJieif s, I wilt briefly^ by an exam- 
ple or -two, e^ptefe it. • Addpiit^ in- furveying a 
wood, or the like, you run a line N. EJ 40 de- 
grees, 10 chains: or which is the fame thing, a 
line 10 chains in length, that makes, an angle 
with the nieridian of 40 degrees to the eaftward ; 
and. you. would put down in your Field-Book the 
northing and eafting of this line, under their pro- 
per titles N> and'E. according to Mr. Norwood's 
w^y of : furveying, taught in the fixth chapter of 
this book. 

Firft, at the head of the table find 40 degrees, 
therj in the co|.um^ pf ,diftan.ces. feek for i o ehajnf^ 
whiq^ beipg, had^^you will'finci to ftand right 
againfi. it, under tKe title N. /• 7. for the north- 

P 3 ing. 



[ 2 ] 

ing, which is 7 chains^ 4^ of z chain : and for 
the cafting, under the title. £• 6% 4. which is fix 
chains, ^ of a chain, as nigh as may be exprefled 
in tenths of a chain : but if you would know to 
one link, join a cypher to the diilance, (o will 10 
be 1 00 ; which feek for in the fame page of the 
table, and right againft it you will find under ti- 
tle N. 76.6, or 7 chains, 66 links for your north- 
ing; and under title E. 64.3, or 6 chains, 43 
links for your eafting : which found, put down 
in your Field Book accordingly; and having done 
fo by all your lines, if you find the northing and 
fouthing the fa(ne, ^o the ea^gand wetting, yau 
•may belure you have wrought true, otherwife riot. 
If the diflance confifts of odd chains and links, 
?is moft commonly happens, then take them fe- 
yerally out of the table, and by addipg all. together 
you will have your defiro. As for example ; 

Suppofe piy diftapce run . ppon any line he N. 
.W. 35 degree^, 15 chains^ jtp links: N. 

' Ch. Ch.Lin. 

Firft in the table I find the north- / © 

ing of^ 16 chains to be - 5 • " 

- .^410 

20L.0 I6A 



45 12 i6a 



mMmm 



Which adtied together, makes i?» chains,' 45 links 
-i^ for the northing of that ifliftance run.' . fc like 

-■,•*•■ *" - ■ manner 



r 



I i .1 

ina3aner under 35 degrees and title W. I find the 

wefting of the lame line, as here: 

-. . ' 

Ch. Ch. Lin, 

IP 5 74 ; 

. 5 . ^ ^7 - 



rfK 



« 72A 



fmm^iftmtmmmmm^^m^gmmtmmm^mf^ 



By which I conclude the northing of that line ta 
be 12 chains, 45 links A, and the wcfting 8 
chains, 72 links tV ; whiph thus you may prove 
^y the logarithms. 

As radius ^ - ^ ^ ^ - ,• 10,000000 

is to the diftance 15.20 -^ - 3,181844 

So is the fine of the coiirfe 35 degrees 9*758591 



•w 



To the wefting 8 chains, 72 links 2,940345 



■«i 



And, as» radius. --,--- 10,000000 

to the diibnce i^ chains, 20 Jinks 3,181844 

So co-fine of the courfe $5 '^ '^ 9»9^3364 

to the northinjg i^ ch^ii}S| 45 links 3*095208 



Note^ If your courfe had been 8. E^ it would 
have been the fame t^iiig as N. W. for you fee 
\n the tables N, i^nd S. E. and W, are joined to- 



r 4 J 

gothef • If your degrees exceed 45^, tfaetr feck for 
them at the foot of.the tabk: and over the tir 
ties N. S. E. W. find out the northing, fouth- 
ing, eafting, or wefting. 

This I apprehend to be as mbcH as need be faid 
concerning the preceding table : and as for finding 
the horizontal line of a hill, and luch other things 
\)y the table, you will find fuifiicient directions ij> 
the chapter of trigonometry." 
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i i N E S and TANGENTS 




To every Fifth Minute of the 



U A D R A N T. 
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^he TabU of Sines and Tangents. 



o. 



Ml Sine. 

b 



Co-fine. 



5 

lO 

'5 



207.764754 



^5 

35 

4? 



m 

S5 
60 



O.OOOCX)C 



7.162696 

7.463726 
7.639815 



7.^61662 
7.940842 



8.007787 

[8.065776 

^p. 1 16926 

&WI6268I 

8.204070 
8.241855 



Co-fii»e. 



10,000000 



9.999999 
9.999998 
9.999996 

9999993 
9.999989 

Q.999983 



9-999977 

9:999971 

9-999963^ 
7.999954^ 

9.999944 
99999341 



Sine. 



Tangent. 



0.000000 



7.162696 
7.463727 
7.639820 
7.764761 
7.861674 
7.^940858 



Co-tang. 



Infinita. 



8.007809 
8.065806 
.'1x6963 
.162737 
8.204126 
6. 241921 



Co- tang. 



60 



2-837304155 
2-53627350 

2.36018045 

2-23523940 
2.13832635 

^,05914230 



' 



■ 



1.992191 25 

1.883037 i| 

11.795874 5 
11.758079: o 

Tangent. IM 



■^W" 



. 8.9. 



J. 



M 



08.241855 



5 
10 

•5 

20 



35 

40 

45 

55 
60 



Sine. 



Co- fine. 



9-999934 



8.276614 
8.308794 

8-338753 
8.366777 

8-393io» 
8.417919 



8. 44 « 394 
8.463665 

8.484848 

8.505045 

8-524343 
8.542810 



,C-ofine. 



9.999922 



9.99989 
9.999882 
9.999867 
9.999851 



Tangent. 
3.i4i9Si 



8.276691 



9 999910 8.308884 



9-999834 
9.999816 

9.999797 
9.999778 

9-999757 
9-999735 



Sine. 



8.338856 
8.366895 

8-393234 
8.418068 



8.441560 
8.463849 
8.485050 
8.505267 

8.524586 
8.542084 



Co-tang. 



Co -tans;. 



630105 
606766 
581932 



75807960 

72330955 
09in|S'5o 

66114445 

40 

35 
30 

25 
20 

H 
10 



558440 

53615 
514950 

494733 

475414 
456916 



5 

o 



88. 



Tangent. [M 



MtrtMta 



^f Table of Sines and Tangents. 



M 



' 



10 

35 
40 

45 

55 
60 



Sine. 



8.54281,9 



8.5bo54q 
8,577566. 

a.609734 
8.634965 
8.639680 



9^999713 
9.999689 

9.999665 

9.999640 



8.653911 
8.667685 
8.681043 
8.693998 
8.706577 
I71880C 



Co-fine. 



Co-line. 



9-999735 



9.9996148.625352 



9.999586 

■ ■ i ll ■ 



9.999558 

9-999529 
9.999500) 

9.999469 

9-999437 
9,999404 



Sine. 



Tangenr 
8.543084 



3.560828 

^.-577877 
8.594283 

8.61069(1. 



8.640093 



8.65435' 
8.668i6< 

8.681544 

8.694529 

3.707x40 

8.719396 



Co- tang. 



Co-tang. 



.4;69iC 



.439172 
.422123 
.405717 
.389906 
.374648 

•359907 



00 



.345648 

.331840 
.318456 

.30547 1 

.29286c 

.280604 



: Tangent. 



55 

50 

45 
40 

30 

2(3 

•5 
10 

5 
,0 

M 



87. 



M 



5 
10 

^5 

r » 

35 

4o| 

45 



Sine. 



8.718800 



8.730688 
3.742250 
8.753528 
8.7645 1 1 
8.775223 
^.785675 



8.795£>ffi 

3.805852 

8.815599 

50I8.825130 

?5 
^o 



3.834456 
3.843^85 

Co-Gne. 



Co-fine. 



9-999404 



9-99937.1 

9.999361 
9.999265 
9.999227 
9-999189 



9.999150 
9,999110 
9.999069 

9.999027 
9.998984 
9.998941 



Sine. 



Tangent, 



8.7 1 9396 



8.73i3«7 
8.742922 

8.754227^ 

8.765246 

8.775995 
8.786486 



8.796731 
8.806742 
8.816529 
8.826103 

8.835471 
8.844644 



Co-tang. 



Co-tang. 



86 



.2806&4 



.268683 
.257078 

-245773 

•234754 
.224005 

•213514 



.203269 
.103258 

- 1 8347 1 

.173897 
•164525 

•I 5^356 
Tangent. 



oc 

55 
50 

4f 
40 

35 
32 

25 

2p 

»5 

JO 

5 

— 
M 
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I n^ Table of Sines and Tangents, 



SI 



bine. 



o,8.8435^'5 



5 8.852525 
iol8.86i28^3 
15*8. 8698-8 
208.878285 
25'8.886542 
308.89464:? 

35:8.902-596 
40 8.910404 
458,918073 
568.925609 

^5;'»-933<^«S 
608.940296 



■Co -fine. 



Co-fine. 



9-99^94 > 
9.998896 
9.998851 
9.998804 
9.90,8757 
9.998708 

9/9986^9 



<). 998609 
9.998558 
9.9:)85o6 

9-99^^53 
9.998399 

9-998344 
* Sine. 



rangenc. 



8.844644 



8.853628 
8852433 
8.87J064 
8.879529 
8.887833 
8.895984 



8.903987 
8.911846 
8.919368 
8.9271 c6 
8.934616 
8,941952 



o-tang. 



Co-tang. 



\ 



155: 



146372 

13 567 
128936 

12047 1 

112167 

1 040 1 6 



09601, 

088154 

08043.2 

072844 

065384 

058048 



angenc. 



55 

40 

35 
30 



25 
20 

15 

rd 

,5 
p 

M 



8 J. 



1 



M 

•- -1 

6 



■5 
101 

'5 

20j 



25 

35 
40 

50 

55 
60 



Sine. 

8.940296 



S^ 94745^ 
8^,954499 

8.961429 

8.968249 

8.974962 



8 988083 
8.994^97 
9.000816 
9.007044 



90^9235 



'Co-fihe. 



^•598344 



9.998289 
9.998232 
9.9:8174 
9.998116 
9.998056 



Tangent. 



8,941952 



8.98I5739-9-9.7996 



9-997935 
9.997872 

9.997809 
9-997745 



9 0131829 997680 



9 5976 H 



Co-Hne. j Sine. 



8.949168 
8. 956267 
8.963255 
8.970133 
8.976906 

8-983577 



8.990149 
8.996624 
9.003007 
9,009298 
9.015502 
9.021620 



Co-tang. 



Co -tang. 



.058048 



.Q50832 

'O43733 

•036745 
.029867 



02309435 



60 



55 
50 

45 
40 



.016423 



301 

25 
20 



•909851 

.003376 

0^9969931^5 
0.990702' 10 

0.9844981 5 

0'97838o_o 



'Tangent. iM 



84. 



rfiai^Mi 



IMtfM^ 
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The Table of Sines and Tangents. 



Ml IStije. 



5 
lo 

30 

3S 
40. 

+? 
55 



9.01(^235 



9.025203 
9.031089 
9.036896 
9.042625 
9.048279 

9-05385> 



9-°593"^7 
9.064806 

9.070176 

9.075480 

9.0807 1 9 

6o}9 0858949 



Co- fine'. 



Co-fine. 



9.997614 



9-997547 
9.9974^0 

9.99741 1 

9-997341 
9.997271 

9.997109 



9.997127 

9-997053 
9.996979 

9.996904 

9.996828 

.99675 1 



,Sine. 



Tangent'. 



9.02*1 &20 



9.027655 
9.033609 

9-039485 
9.045284 

9.051008 

9.056659 



9.062 2<}0 
9.067752 
9073197 
9.078576 
9.083891 
9.089144 



Co-tans 



Co-tang. 



0.978380 



0-972345 
0.96.6391 

0.9605 15 
0.95471 
0.948992 
0.9+3341 



0.937760 
o. 93 2.248 
0.926803 
0.921424I 
0.916109 
0.910856 



Tangent. 



6b 



55 
50 

45 
0|4O 

35 
30^ 



25 
20 

5 
H 



83- 



HVI 

c 

jl 

10 

»5 

20 

25 
3f> 

40 
45 

;50 

55 
•60 



Sine. 



9.085894 



9.091008 
9.096062 
9.101056 
9.105992 
9. 1 10873 
9. 1 1 5698 



9.120469 
9.125187 
9.129854 
9.134470 

9- 139037 
9-H35'5'^ 



Co- fine. 



Co-fine. 



9.996751 



9.996673 
9.996594 
9.996514 

9-996433 
9.996351 

9.996269 



9.996185 
9. 996 1 CO 
9.996015 
9.99592b 
9.995841 

9-995753 



Tangent. 



9.089144 



9094336 
9.099468 
9.104542 
9.109559 
9.1 14521 
9. II 9429 



9- 

9- 
9' 
9- 

9- 



bine. 



242S4 
29087 

33839 
38542 

43 '9-' 
47803 



Co- tang. 



Co-tang. 



0*910850 



0.905664 
0.900532 
0.89^458 
0.890441 
0.885479 
0.880571 



0.875716 
0.870913 
0.86616 1 
0.8614^8 
0.8568C4 
0.852197 



Tangent. 



6c: 

55 
50 

45 
40, 

35 

30: 



25 
20 

15 

10 
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The Table of Sines and Tdnginis. 



8. 



M 



o9-'43555 



5 
loi 

20|9 

30 

35 
40 

45 

50 

55 
60 



Sine. 



9.148026 
9.152451 
9.156830 
.161164 
9.165454 
9.169702 



9.173908 
9.178072 
9.182196 
9.186280 
9.190325 

9-194332 



Co-fine. 
9^5753 



9.995604 

9*995573 
9*995482 

9-995390 
9.995297 

9-995203 



Co-fine. 



9.995108 
9.995013 
9.994916 
9.994818 
9.994720 
9.994620 



Sine. 



Tangent.| Co-tang. 



9.147803 



9-152363 
9.156877 

9.161347 

9.165774 

9.170157 

9.174499 



9.178799 
9.183059 
9.187280 
.9.191462 
9.195606 
9. 1 997 1 3 



Co-tang. 



0*852197. 



0.847637 
0.843123 
0.838653 
0.834226 
0.829843 
0.825501 



60 



0.821201 
o.'S 16941 
0.812720115 
0.80853810 
0.804394} 5 
0.800287 



Tangent. 



56 

50 

45 
40 

35 
30 

25 

20t 



M 



81. 



Ml Sine. 



5 
10 

•5 

20 

25 

40 

45 
50 

55 

60 



9-194332 



9.198102 
9.202234 
9,206131 
9.209992 
9.213818 
9.217609 



9.221367 
9.225092 
9.228784 

9.232444 
9.236083 
9.239670 

Co-fine. 



Co-fine. 



9.994620 



9-994159 
9.994418 

ST. 99*43 1 6 

9 994212 

9.994108 

9.994003 



9-993789 
9.993681 

9^99357^ 
9.993462 

9-993351 



Tangent. 



Q.199713 



9.203782 
9.207817 
9.211815 
9.215780 
9.219710 
9.223607 



Sine. 



9.227471 
9.231302 
9-235103 
9.238872 
9.242610 
9.246319 

Co-tang. 



Co- tang. 



0.800287 



0.796218 

0;792I§3 

0.788185 

0.784220 
0,780290 

0.776393 



80. 



0.772529 

0.768698 

0.764897 
0.761128 

C.757390 
0753681 

Tangent. 



6c 

55 
50 

45 
40 

35 

m 
25 

20J 

15 

10 

5 
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M 
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ritf I'able of Sines and Tangents. 



«•■ 



iWi 



lO. 



M 



bme. 



9.239670 9.99335 1 



5 
10 

;»5 

:20| 

is 

50 

66 



9.043237 

9 24^75 
9.2^0282 

9.253761 

•9.257211 

9.260633 



Co-fine. 



9.99324Q 
9.993127 

9-9930 « 3 
9.992898 

9.992783 

9.992666 



langent. 



).a463i9 



^ 249998 
9.253648 
9.257269 
9.26d863 
9.264428 
9.267967 



Co-tang* 



10 753081; 



9.264027 
9.-167395 

9-270735 
9.274049 

9.277337 

9^280529 

1 Co- fine. 



9^99^549 



9.271479 



9.9924309.274964 
9.99231 19.27 8424 

9.992 1 90 9.a8 1 858 

9.9920699.285268 



i6^5-ooo2|55 
.10.74635250; 

1 0(74273 r 45 
^Q-739i37 40; 
io.73557235 
10.732 03336; 

25 



20 



9.991947 



Sine. 



9.2&865^ 



10.728521 
10.725036 
10.72 r 576]!'$ 
io.7i8i'42 10 
[10.714732] 
10.711348 



Co-ung. 



60. 



'I'l m ii I -!■ II ■ . • — ^ 

langcnc. jlVl 



5;. 
o 



79 



■*.«.- 



II. 






Sine. 



9 280599 



M 

_0 

5 

.|I0 

15 

Jao 

■25 

.30 

J5 9-30^748 
^^019.3058 19 

55 
60 



Co-line, fi anjienr. 



92838,36 
9.287048 
9.260236 

9-293399 

9-296539 
9.299655 



/ 



9.308.867 



9.99i9740i2886s2 



9.991823J9.292013 
9.9916999.295949 
9.9915749.298662 

9'99'448J9-30i95i 
9.9^13219.305218 

9.991 i93'9.3o846.^ 



9.9910649.31 i6iJ5 
9-99P9349 3H885 



9 3^*893 9.990671 



9-314897 
9.317879 



Co-!iiic. 



9.990803 



9.990538 
9.990404 



Sine. 



9.3 1 80 '4 

9'.32I222 
9-324358 

9-?2747-5 



Co tany 



Co-tang. I 



10 7 1 1348 



1 0.707987 
10.704651 
10.701338 
10.698049 
10,694782 
10691537 



10.688315 
10.6S/51 1 A 
10 681936 
10678778 
10.675642 
fo 672525 



Tangent. 
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Tie Taile of Sines and "Tangents. 



M 
o 

5 

IIO 

20 

35 
40 

45 
60 



Sine. 



9-3i7»79 



9.310840 
9.323780 
9.326700 

9-3295^§ 

9-332478 

9-335337 



9-338176 
9-340996 
9-343797 
9-346579 

9-349343 
9.352088 



Co-fine." 



Co-fine. 



9.990404 



9.990270 
9.990134 
9.989997 
9.989860 
9.989721 
9.989582 



9.989441 

9.98930 

9.989157 

9.9890 

9.988869 

9.988724 



09 



149 



Sine. 



Tangent. 



9.327475 



9.330570 

9-333646 
9.336702 

9-339139 
9-342757 
9-345755 



9-348735 

•3S^^1 
9.354640 

,357566 
9.360474 

9-363364 



Co-tang. 



Co-tang. 



0.672505 



0.669430 
0.666354 
0.6632.98 
0.66026 1 
0.657243 
0.654245 



0.651265 
0.648303 
0.645360 
0^642434 
0.639526 
0.636636 



Tangent. 



60 

55 

50 

45 
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M 



77 



13 



M 
o 

7 

10 

15 

20 
25 

35 

4.C 

45 

50 

55 
6c 



Sine. 



9.352088 



9-354«i5 
9-'357524 
9.360215 

9.36280$ 

9.365546 
9..-?68i8/; 

9.37080b 

9-373414 
9.376003 

9-378577 
9-381134 
9-38367^ 



Co-fine. 



9.988724 



9.988578 
9.988430 
9.988282 
9.988133 

5-987983 
9.987832 



Co-fi 



ne. 



9.987679 
9.987526 
9.987372 
9.987217 
9.987061 
9.987904 



Sine. 



Tangent. 



9-36.'?364 



9.366237 
9.369094 

9-371933 
9374756 

9-377563 
9-380354 



9-3'<^3i'^9 
9.385«88 

9.388631 

9.391360 

9-394073 
9.396771 
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Co-tang. 



0.636636 



0-633763 
0.63090,6 

0.628067 

0.625244 

0.622437 

0.6 1 9646 



0.61687 1 
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0.61 1369 
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9-383675 



9.386201 

9.3887*1 
9.381206 

9-393^^5 
9.396150 

9.398600 



9.40103s 
9.403455 
9.405862 
9.408254 
9.410632 
9.412996 
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9.986904 



9.986746 
9.986587 
9.986427 
9.986266 
9.986104 
9.985942 



Tangent. 



9.390771 



Co-fine. 



9.98577S 
9.985613 
9.985447 
9.985280 

9985113 
9.984944 



Sine. 



9-399455 
9.402124 

9.404778 

9.407419 

9.410045 

9.412658 



9-415*57 
9.417842 

9.420415 

9.422974 

9.425519 

9428052 
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Co-tang. 



0.603229 



0.600545 
0.597876 
0.595222 
0.592581 
0.589955 
0.587342 



0-584743 
0.582158 

0.579585 

0.577026 
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9.429170 

9.43^429 

9-433675 
9-435908 
9.438129 
9-440338 



Co-fine. 



9.984944 



9.984774 
9.984603 

9.984432 

9.984259 

9.984085 

9.98391 1 



9-983735 

9'9^35'i^ 
9,983381 

9.983202 

9.983022 

9.982842 
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9.428052 



9-430573 
9.433080 

9-435576 
9.438059 
9.440529 
9.442988 



Co fine. I Sine. 



9-445435 
9.447870 

9.450294 
9.458706 

9.455107 
9-.457.496 
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0.571948 



0.569427 
0.56692c 
0.564424 
0.56 1 941 
0.559471 
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9.449054 
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359-455469 

40I9.457584 
9.459688 

.461782 
9.463864 

9-465935 
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Co-fine. Tangent,! 



9.92^2842 



9.982660 
9.982477 
9.982294 
9.982169 



9.9819249.469280 



9.981737 



9.981549 
9.98 1 36 1 
9.981 171 
9.98098 1 



9.980596 



Sine. 



9.457496 



9.459875 
9.462242 
9.464599 
9.466945 



9.471605 



9-47391$ 
9.476223 

9-478517 
9148080 1 



9.9807899.483075 



9-485339 
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Co-tang. 



0.542504 



0.540125 

0.537758 
o-5354«7i 

0-533055 
0.5307 20 

0.528395 
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^09.4741^^59-979816 
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^09.4866^^9.978615 
^59.48863f49.9784iJ 
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Tangent. 



9-485339 



9-487593 

9-489838 
9.492073 

9-494^99 
9.4965 1 5 

9.498722 
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9.503109 
9.505289 
9.507460 
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.511776 



69 



Co-tang.' 



Co-tang. 



10.514661 



ID.5IZ407 
10.5101-62 
1G.507927 
10.505701 
10.503485 
10.501278 



55 
50 

45 
40 

35 
30 

^5 

20 

15 

10 

P 

Tingcn^lM 



10.499080 
10.496891 
10.4947 1- J 
10.492540 
10*490378 
1 0.48 8 2^4 



60 



72. 



,riTiar, — r 



. ■ ■■ . ■ . * ••■»■•'■'■■' 

Thf Table rf Sines and Tangents. *|* 

l8. 



M 



Sine. 



9.489982 



9.491922 

20 9.497682 

25 9-499584 
30 9.401476 



40 9.505234 
459.507©99 
50j9.508.956 
9.510S0J 
9.512642 
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Co- fine. 



9.978206 



9.503360 



,55 



9.978001 

9-977794 
9.977586 

9.977377 
9.977167 

9-97^957 



9.976745 
9.976532 
9.976318 
9.97^103 
I9-975&87 
9'97S^70 



Co-fine. 



Tangent. 



9.511776 



9.513921 
9.516057 
9.518186 

9.520305 
9.522417 
9.524520 



2.526615 
9.'528702 
2.530781 

9-532853 
9.534916 

9-536972 
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Co-tang. 



Co- tang.' 



0.488222 



0.486076 

0-483943 
0,481814 
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0.469219 

0.467147 
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9-5i'4472 
9.51629419 
9.5r8id7 
9. 51 9^911 
9.521707 

9-52iH9i 



3519.5251275 
40 9.527046 
4519.5.28816 

9-530565 
9.532312 

9-5340-52 
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•Co-fine. 



9-975670 



9-975452 

975233 
9^975013 

9-97479« 
9.974570 

9-974347 



9.974122 

9-h3^97 

9-97397« 

9-973444J 

9-97321 

9:972986 
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Tansent: 



9.53^97 



9.539020 
9.541061 
9.-543094 

9-545"9 
9-547 < 38 
9-.5 49 149 



9- 5 5^ Hi 
9'553i4$ 

9-555139 
9*557121 
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9..55to66 
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o.46cx)286b 



0.46098C5J55 

o-45893sJ 
0.456906 

0.45488 i 
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0.444861 
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Sine. 



9-'i.l40S2 



9-535783 

9-537507 

9-539223 

954093' 
9.542<S32 

9-544325 



Co-une. 



9.972966 



9-972755 
9.972524 

9.972291 

9.972058 

9.971823 

9-971583 
9.5460119.971^^ 
9547689:9.971113 
9.5493609.970374 
9.5510249.970635 
9.5526809.970394 
9-5543*99-970152 



Co-fine. Sine. 



Tangent. 



'9.561066 



9.563028 
9.564983 
9.566932 
9.568873 
9.570809 

9-572738 

t* W" • • • - 

9.574660 

9576576 

9.578486 
9.580389 

9.582286 
9.5»4T77 



Co-tang. 



Co-tang. 



o.43»934 



043697^55 
0.4350*750 
0.43306845 

0.431 127 4P 

0.42919135 

0.42726230 



0.4253401^5 
0.423424 20 

0.421514 15 
0.419611 io 

0.4177 H 5 
0.415823 o 
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9-554329 

59-55597J 
109.557606 

« 59-559234 
20^^560855 

:2i5;9-S624^^ 
30 9.564075 



359.565676^ 
409.567269 9 
459.5688569 
5'o 9.570435 

;?5 9.572009 

609-573575 
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Co-fine, jTangen't. 



9.979153 



9.9699C9 
9.969663 
9.969420 
9,969173 
9.968926 
9:968678 



9,968429 
.968178 
.967927 

9.967674 
9.96742J 
9.967166 



Sine. 



9.584177 



9.586062 
9.58:7941 
9.5S9814 
9.591681 
9-593542 
9.595398 



9:597247 
9.559091 

9.600929 

9.602761 

9.604588 

9.606410 
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Sine. 



9-573575 



9-575'36 
9.576689 
9.578236 

9-579777'9 
9.581312 

9.582840 



35 9-5»436i 
409.585877 

459-587386 
509.588890 

55'9-590387 
6o}9 591878 



I Co- fine. 



Co-line. 



rangent. 



9.967 1669. 606410 



Co-tang. 



10-393590 



9.9669to'9. 608225 
9.966653'9.6 10036; 
9.9663959.611841^ 
.966 1 36-9.6 13641 
9.9658769.61543-5 
9:617224 



9.619008 



9-9656 IS 

9-965353, 
9.9650909.6^0787 

9.9648269.622561 

9.964560-9.624330 

9.964294I9.626093 

9.96402619.627852 



10-391775 
i 0.389964 

10.380159 

10.386359 

10.384565 

10.382776 



Sine. iCo-tang. 



10.380992 
10.379213 

10-377439 
10.375670 

10.373907 

10,372148 
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9-59 '878 



9-593363 
9.594842 

9-596315 

9-597783 

9.599244 
9.600700 



359.602150 
409.603594 
45 9.605032 
50 9.606465 
55 9.607892 
60^9.6093 13 

Co-fine. 



Co- One. 



9.964026 



9-963757 
9,963488 

9.963217 

9-962945 
9.962672 

9.962398 



Tangent. 



9.627852 



9.6296^6 

9-63»355 
9.633098 

9.634838 

9.636572 

9.938302 



Co-tang. 



9.962123 
9.961846 
9.961569 
9.961290 
9.961011 
9.(160730 



Sine. 



9.640027 

9.641747 
9,643463 

9.645174 
9.640881 
9.648583 



Co^tang. 



0.372148 



0370394 
o. 368643 

0.366902 

0.365162 

0.363428 

o.'?6i698 



0.359973 

o.35»253 

0-356537 
0.354826 

0.353119 
0- 35H17 
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35 
40 

45 
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Sine* 



9.610729 



9*6 1 2140 9.960165 
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10 

209.6149449.959596 



9*613545 



9.61633^ 
9.617727 



9.619110 
9.620488 
9.621861 
9.623229 
9.624591 



Co-fine. 



9.960730 



.9.960448 



9.959882 



5-9593*0 
9.959023 



9-958734 

9-95S445 
9.958154 

9,957863 
9-957579 



9.625q48 9.957276 



Co-fine. I 



Sine. 



-A-.l 4. * 



Tangent. 



9.(^48583 



9.650281 
9.651974 

9-653663 
9.655348 
9.657028 

9.658704 



9.660376 
9.602043 

9.663707 
9.665366 
9.667021 
9.668673 



Co-tang. 



Co- tang. 



0.35 141 7 60 

0.34971955 
0.348026 50 

0-346337 45 
0-344652140 

0-34297^ 
0.341296 



0.3396^4 

0.337957 

0.336293 

0-334634 
0,332979 
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9.628647 
9.629989 
9.631326 
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9.957276 



9.956981 
9.956684 
9.^56387 



9<S35306 9.9551 86 
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9.668673 
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10.331327 



9.670320 



9.67 1963110.30893: 
9.673602 10,326398 
9.95608919.675237 10.324763 
9-9557899.676869 10.323131 
9.955488 9.678496 10.322504 
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Tie Table of Sines and Tangents. 
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Sine. 



9.641842 



9-643135 



9-953352 



9.6444139.953042 



9.645706 



9.9527.31 



9.6469849.952419 



9.648258 
9.649527 
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Co-fine. 



9.953660 



Tangent. 



9.688182 



9.654558 
9.655805 



Co-fine. 



9.952106 

9-95^79' 
9.951476 

9-95»i59 



Co-tang, 



10.31181860 



9.689783 10.310217 
9.691381 10.308619 
9.692975 10.307025 
9.694566 10.305434 
9.69615310.303847 



9.650792 

9.652052 

9-65330%.95084i 
9.950522 
9.95020a 



9.697736 



Sine. 



9.699316 
9.700893 

9.702466 
9.704036 
9.705603 
9.70716.6 



Co-tang. 



10.302264 



10.300684 
10.299107 
10.597534 
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10.294397 

10.292834 
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9-949235 
9 948910 

9.948584 

9.948257 

9.947929 



9.665617 
9.666824 
9.668027 
9.669225 
9.6 704 1 9 
9.671609 

I Co-fine. 



9.707166 



9.708726 
9.710282 
9.71 1836 
9.713386 

9-7U933 
9.716477 



9.947600 
9.947269 

9-946937 
9.946604 
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9.724149 
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Sine. 



9.671609 



9-9^S93i 



)-67V9S 

9-673977 
9.675155 

9.676328 

9.677498 

9.678663 



9.679824 
9.680982 
9.682135 
9.683284 
9.684430 
9.685<;7i 



Co-fine. 



9-94559« 
9,945261 



Tangent. 



9.725674 



9.944922 9.730232 



9.944582 
9.944241 
9.943809 



9-943555 
9.943210 

9.942864 

9.942517 

9.942169 

0.941819 



9.727197 
9.728716 



9.731746 

9-733*57 
9.734764 
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9.736269 

9-73777» 
9.739271 

9.740767 
9.742261 

9-743752 
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9.974720 

9.975985 

9.977250 



9.978515 
9-979780 
9.981044 
9.982309 

9-983573 
9.984837 



Co-tang. 



Co-tang, 



10.030344 



10.029078 
10.027812 
10.026546 
10.025280 
10.024015 
10.022750 



10.021485 
10,020220 
10.018956 
10.017691 
10,016427 
10,015163 



Tangent. 



46. 
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if 



MHh* 



mmim 
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w ^^ 

Tbe Table of Sines and Tanj'enfs. 



M 



5 

15 
20 

35 

40 

+5 

55 
6d 



Sine, 



9.841771 



9.842424 
9.843076 

9843725 
9.844^72 

9.845018 

.845662 



9. 846304 

9.846944 
9.847582 

9.848218 

9.84S852 

9.849+85 

Co-finc. 



Co-fine. 



9.856934 



9-856323 
9,8557 1 1 

9.855096 

9.854480 

9.853862 

9.85324.2 



9.852620 
9.851997 

9*85i372 
9.850745 

9.8501 16 

9.849485 



Sine. 



Tangent. 



9.984837 



9.986101 
9.987365 
9.988629 
9.989893 
9.991156 
9.992420 



9993683 
9-994947 
9.996210 

9-9974-73 

9-998737 
10.000000 



Co-cang. 



10.015163 



10.013899 
10.0x2635 
10.011371 

IO.OIOIQ7 

10.008844 
10.007580 



10.006317 
10.005053 
10.003790 
10^002527 
10.001263 
10.000000 
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40 
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A 



B 



L 



E 



OF 



Logarithm Numbers. 



R 



'I • A liable of Logarithms. ' 1 


N. 

1 

2 

i 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

. 13 

15 
16 

17 

18 

19 

ao 

21 

22 

23 
24 

25 
26 
27 
.28 
29 
30 

31 
32 

33 
34 


Logarith. 


N. 

34 

^35 
36 

37 
38 

39 
40 

41 
42 

43 

44 

45 
46 

47 

48 

49 

50 

51 

52 

S3 

54 
55 
S^ 
57 
58 

59 
60 

61 

62 

(>3 
64 

65 
66 

.67 


Logan th. 


N. 

67 
68 

69 
70 

71 

72 

73 
74 

75 
76 

77 
78 

79 
80 

81 
82 

83 
84 

85 
■ 86 

«7 

• 88 

89 
90 

9' 
92 

93f 
94 

9S 
96 

97 
98 

99 

100 


Logarith. 


0.000000 
0.301030 
0.477121 
0.602060 
0.698970 


1-531479 
1.544068 

1-556303 
1.568202 

1-579783 


1.826075 
1.832509 
1.838849 
1.845098 
1.851258 


0.778151 

0.845098 
0.903090 
0.954242 

I.OOOOOO 


1. 591664 
1.602060 
1.61 27S4 
1.623249 
1.633468 


1-857332 
1-863323 

1.869232 

1. 875061 

1.880813 


1-041393 

1.079181 

1-113943 

I.I46I28 
1.176091 


1.643452 
i.6532f2 
1.662758 
1.672098 
1.681241 


I. 886491 
1.892094 
1.897627 
1.903090 
1.908485 


I. 204124 

1.230449 

1.255272 

1.278753 

I.3OI230 


1.690196 
1.698970 
1.707570 
1.7 16003 
1.724476 


1.913814 
1. 9 1 9078 

1.924279 

1.929419 

1,934498 

1-939519 
1.944482 

1.949390 

1.954242 

1.959041 


I.3222I9 
1.342422 

I.36I728 

1.380^11 
I -3 97 940 

1-414973 

1. 43 1 364 

1-447158 
1.462398 

1-477121 


1-732394 
1.740362 

1.748188 

1-755875 
1.763428 


1.770852 
1.778151 

1-785330 
1.792391 

I -7 99340 

1. 806 1 80 
I. 812913 
1.819544 
1.82607^ 


1.963788 
1.968483 
i-973ia8 
1.977723 
1.982271 


1.491361 

1.505150 
I.5I8514 

1-531479 


1.980772 
1. 991226 

1-995635 
2.000000 


lool 



f **■*. %v» 



loo A Tahle of Logarithms, 


N. 

lOl 

102 

TO3 
104 

105 

106 
107 
108 
109 
I TO 

111 
IT2 

114 
115 

ii6 
117 
118 
119 

120 

121 
122 
123 
124 

i2i; 

lib 
127 
128 
129 
130 

,131 
132 

. \33 
134 


Logarith. 


N. 

134 

^3S 
136 

'37 
138 

^39 

140 

1-41 

142 

143 
144 

145 
146 

147 
148 

149 

150 

15' 

152 

^S3 

154 

155 
156 

157 

160 
i6j 
162 

163 

164 
165 
166 

1 167 


Logarith. 1 


N. 

167 
168 
169 
170 

171. 

172 

J73 
174 

175 

176 

177 
178. 

^79 

180 

181 

182 

184 
185 
186 

187 
188 
189 
19c 
191 

192 

^93 
194 

195 
196 

197 
198 

199 

200 


Logarith; ' 

2.222716 , 

2. '225309 

2.227887 

.2.230449 

2.232996 


2.004321 
2.00860c 
2.012837 
2.017033 
2.021189 


2.127105 
2.130334 

^•133539 
2.136721 

2.139879 


2.025306 
2.Q29384 

2.033424 
2.037426 

2.04139J 


2.143015 
2.146128 
2.149219 

,2.152288 
2.155336 


2.^35528 
2.238046 
2.240549 
2.243038 

2.245513 


2.045323 
2.049218 
2.053078 
2.056905 
2.060698 


2.158362 
2.161368 
2.164353 
2.167317 

2.170262 


2.247973 
2.25042c 

2.252853 

2.255273 

2.257679 


2,064458 
2.068186 

2.071382 
2.075547 
2.079181 


2.173186 
2.176091 
2.178977 
2.181844 
2.184691 


2.260071 
2.262451 
2.264818 
2.267172 
2,269513 


2.082785 
2.086359 
2.089905 
2.093422 
2.O969IC 


2.187521 
2.190332 

2.193125 
2,195899 

2.198657 


2.271842 
2.274158 
2,276462 
2.278754 
2.28lO'?'< 


2.10037 I 
2.103804 
^..107209 
2.110589 

2.115943 


2.201397 
2.20411.0 
2.206826 
2.209515 
2.212187 


2.283301 

2.;285557. 
2.287802 
2.290035 . 
2.292256 


2.117271 

2.120574 

2-12385^1 

2.127 105 


2.214^44 
2.217484 
2.220108 
2.222716 


2.294466 ' 

2.296665 

i.298853 

2..';OI029 




"T-. ' 


■■ 


1 


K % 




- 



200 A TaiU cf Logarithms. J 


N. 


Logarith. 


N. 
234 


Logarith- 


N. 
267 


luOgarith. 
2.42651 1 


231 


i.303196 


2.369216 


20 2 


230535 » 


23 > 


2.371068 


2.68 


2.428135 


203 


2.307496 


236 


2.372912 


269 


2.429752 


204^ 


2.309630 


237 


2.374748 


270 


2.421364 


205 
206 


2.311754 


2^8 

23S« 


2-.176577 
2.378398 


271 
272 


2.432969 


2.313867 


2.434569 


207 


2.315970 


240 


2.380211 


273 


2.436163 


204 


2.318063 


241 


2.382017 


274 


2-4377 S' 


209 


2.320146 


242 


i.383815 


275 


2.439333 


210 
211 


2.322219 


24^ 
244 


2.385606 


276 

277 


2.440909 


2.324282 


2.387389 


2.442479 


212 


2.326 J36 


245 


2.389166 


278 


2.444045 


213 


'^'Z'i-^Z19 


246 


2.390935 


.279 


2445604 


214 


2-3304 « 4 


247 


2.392697 


280 


2.447158 


215 
2l6 


2.332438 


248 
249 


2.394452 


281 

2S2 


2448706 


2.334454 


2.396199 


2.450249 


217 


2.33645$^ 


250 


2397940 


283 


2.451786 


218 


2.33*456 


251 


z.Z<)^^l^ 


284 


2-453318 


219 


2.340444 


252 


2.401401 


285 


2.454845 


220 
221 


2.342422 


253 
254 


2.403121 


286 

287 


2.456366 


2-344392 


2.404834 


2.457889 


222 


2.34<5353 


255 


2.406540 


x88 


2-459392 


223 


2.348305 


256 


2.408239 


289 


2.460898 


224 


2.350248 


257 


2.409933 


290 


2.462398 


22^ 

226 


2.352183 


258 
259 


2.411619 


291 
292 


2.463S93 


2.354168 


2.413299 


2.465383 


227 


2.356026 


260 


2.414973 


293 


2.466868 


228 


2-357935 


261 


2.416641 


294 


2.468347 


229 


2-359835 


262 


2.418301. 


295 


2.469822 


' 230 
231 


2.361728 


263 

264 


2.419956 


296 
297 


2.471292 


2..163612 


2.421604 


2.472756 


272 


2.365488 


265 


2.^^23246 


298 


2.474216 


"i-ZZ 


2.367356 


266 


2.424882 


299 


2.475671 


234 


2.369216! 


267 2.42651 1 1 


300 


2.477 1 21 


•( 


>•■ 


^ 



^m^ 



Mm 



diMteMkriMMfaAMil 



300 



yi Table of Logarithms. 



N. 

303 

305 
306 

307 
308 

309 
310 

3" 
312 

3^3 
314 
315 
316 

3»7 
318 
319 

3ai 
322 

3*3 
324 

3*5 
336 

3*7 
328 

3*9 

330 

23^ 

332 
333 
334 



I Logar J 



rjth- 



a.478566 
a.480007 
481443 
482877 

484^99 



2 

2 
2 
2 
2 



2 
4 
2 
2 
2 



2 
2 

2 
2 
2 



2 
Z 
2 
2 
2 



2 

2 

2 

(2 



485721 

487138 
488551 

489958 
491362 



492760 

494155 

495544 
496929 

49831 1 



499687 

501059 
502427 
503791 

505 I 49 



506505 
507856 
509203 

510545 
511883 



513218 
514548 

5«5874 
5 1 71 96 

518514 



519823 
521138 
522444 
523746 



N. 



334 
335 
33^^ 
.337 
338 



339 
340 

341 

342 

343 



344 

345 
346 

347 
348 



349 
350 
3S^ 
3S'i 
353 



354 
355 
35^ 
357 
358 



359 
360 
361 
362 

3^3 



3^4 

365 
-366 

367 



Logarith- 



2.523746 
2.525045 
2-526339 
2.527629 
2.5 28916 



2.530199' 

2-531479 
2-532754 
2.534026 

2535294 



2.536558 

1.537819 
2.539076 

2.540329 

2.541579 



2.542825 
2.544008 

2-545307 

2.546543 
2-547775 



2.549003 
2.550228 
2.551449 
2.552668 
2553883 



2-5550i?4 

2.556303 

2-557507 
2.558709 

2-559907 



2.564101 
2.562293 
2.563481 



2. 



5646^ 



■*■ 



N. 



3*^7 
368 

3h 
370 
37^ 

37» 
373 
374 
375 
37<' 



377 
378 

379 
380 

•3H1 



382 

3^3 
384 

386 

387 
388 

3^9 
390 

39^ 



39^ 
393 
394 

395 
396 



397 

398 

399 
400 



Log arith- 

2.564666 
2.565848 
2.567026 
2.568202 

2-5<^9374 

2-570543 
2.571709 

2.572872 

2-57403I 
2.575188 

2.576341 
2.577492 
2.578639 
2.579784 
2.580925 

2.582063 

2-583199 

2-584331 
2.585461 

2.586587 

2.587711 
2.5^8832 
2.589949 
2.591065 

2-592177 
2.593286 

*-394393 

2.595496 
2.596597 

*-597695 
2.598790 

2-599883 
2.600973 

.602059 



mm 



■••«*■ 



"STT 



•Mt 



400 



40O 



A table of Logaritbms. 



N. 



401 

402 

403 

404 

405 



406 
407 
403 
409 
410 



Logarith. 



a. 603 1 ij4 
2.604226 
2.605305 
2.60638 1 
2.607455 



411 

412 

413 
414 

415 
416 

417 
418 

419 

420 



2.608526 
2.609594 
2.610660 
2.61 1723 
2.61 2784 

2.613842 
2.614897 
2.615950 
2.617000 
2.618048 



421 

422 

423 
424 

425 



426 
427 
42S 
429 

■4-3'. 



2.619093 
a.620136 
2.621176 
2.622214 
2.623249 



2.624282 
2.625312 
2.626340 
2.627366 
2.628389 



43 » 
432 

433 
434 



2.629409 
2.630428 
2.631444 

2.632457 
2.633468 



2-634477 
2.635484 

2.636458 
^■637489 



N. 



434 
435 
43<5 
437 

438 



Logarith 



439 
440 

44« 
442 

443 



444 

445 
446. 

447 
448 



2.637489 
2.638489 
2.639486 
2.64048 1 
2.641475 



2.642465 

2-643453 
2644439 

2.645422 

2.646404 



449 
450 

451 
452 

453 
454 

455 
456 

457 
45 « 



2.647383 
2.648360 

2-649335 
2-650308 

2.651278 



459 
460 

461 
462 

463 



464 

465 
466 



2.652246 
2.653213 
2.654177 
2.655138 
2.656098 

2.657056 
2.6580H 
2.658965 
2.659916 
2.660865 



2.661813 
2.662758 
2.663701 
2.664642 
2.665581 



2.666518 
2.067453 
2.668386 



467I2.669317 



N. 



467 
468 
469 
470 

471 



472 

473 
474 

475 
476 



477 
478 

479 
480 

4S1 



482 

483 
484 

485 

486 



487 
488 
489 
490 
491 



Logarith. 



2.669317 
2.670246 
2-671173 
2.672098 
2.673021 



2.673942 
2.674861 
2.675778 
2.676694 
2.677607 



2.678518 
2.679428 
2.680336 
2.681241 
Z.682141; 



2.683047 
2.683947 
2.684845 
2.685742 
2.686636 



492 

493 
494 

495 
496 



497 
498 

499 
500 



a.687529 
2.688419 
2.689309 
2.690196 
2.691081 



2.691965 
2.692847 
2.693727 
2.694605 
2.695482 



2.696356 
2.697229 
2.698101 
2.698970 



500 



*mtm* 






^MM* 



500 



A Table of Logarithms. 



N. Logarith. 

567 2753583 

568 -a.754348 

569 2-7551 » 2 

570 2.755875 

571 a.756636 



I 



N. 



501 
502 

503 
504 

505 



Logarith 



506 
507 
508 
509 

5" 
512 

5'4 

516 

517 
5.8 

520 

521 

522 

523 
524 
52s 

526 

527 
528 

529 

530 

531 
532 

533 
<34 



2.699838 
2.700704 
2.701568 
2.702430 
2.703291 



2.704151 
2.705008 
2.705863 
2.706718 
2.707570 



2.708421 
2.709269 
2.710H7 
2.710963 
2.7 1 1 807 



2^7 1 2649 
2,713491 
2.714329 
2.715167 
2.716003 



2.716838 
2.717671 
'2.718502 
2.719331 
2.720159 



2.720986 
2.721811 
2.722634 

2.72345<^ 
2.724276 



2.725095 
2.725912 
2.726727 

2.72754 1 



N. 

534 
535 
536 

537 
538 



539 
540 

541 
542 

543 

544 

545 
546 

547 
548 



Logarith.! 

2.727541 
2.728354 

2.729165 

2.729974 

2.730782 

2.731589 
2-732394 

2.733197 
2-733999 
2-734799 



549 
550 
551 
552 

553 



554 
555 
556 

558 



2-735599 

2.736397 
2.737192 

2.737987 

2.738781 



2-739572 
2.740363 

2.741 1 52 

2.741939 

2.742725 



559 
560 

561 

562' 



564 

.566 

567 



2.743509 
2.744293 

2-745075 
2.745855 

2.746634 



2.747412 
2.748188 
2.748963 

2-749736 
2.7 50508 



a.751279 
2.752048 
2.752816 

583 



2-753 



572 £.757396 

573 2.758155 

574 2.758912 

575 2.759668 

576 2.760422 

"577 2.761 176 

578 2.761928 

579 2.762679 

580 2.763428 

581 2.764176 

582 2.764923 

583 2.765669 

584 2.766413 

585 2.767156 

586 2.767898 

787 2.708638 

588 2.769377 

589 2.770115 

590 2.770852 

59^ 2771587 

592 2.772322 

593 ^-773055 

594 2.773786^ 

595 2;7745«7 

596 2.775246 

597 2.775974 

598 2.776701 

599 2.777427 
60D 2.778151 

600 



■r 



• m ^ut ■*! - ^ 



K 4 



[6oo 



A Table of Logarithms. 



■■ 






60 1 
60a 
603 
604 
605 

6^ 
607 
608 
609 
6io 

611 
612 
613 
614 

lli 
616 

617 

618 

619 

620 

621 

62a 

6z3 
624 

62<; 

626 
627 
628 
629 

630 

632 

^33 

644 



Logarith.lj 

2.778874 

2-779596 
2.780317 

2.781037 

2.781755 



N. 



2.782473 
2.783189 
2.783904 
2.784617 
2.785329 



2.786041 
2.786751 
2.787460 
2.788164 
2.788875 



2.789581 
2.790285 
2.790988 
2.791691 
2.792302 



2 .7 93092 
2.793791 
2.794488 

2-795185 
2.79i;88o 



a.796574 
2.797268 
2,797959 
2.798651 

2.799341 



2.800029 
2.800717 
2.801404 
2.802089 



634 

635 
636 

637 
638 



Logarith 



2.802089 
2.802774 
2.803457 
2.804139 
2.804821 



639 2.805501 

640 2.806179 



641 
642 

643 



644 
645 
646 

647 
648 



649 
650 

652 
^S3 



654 

655 
656 

657 
658 



2.806858 

2-807535 
2.80821 1 



2.808886 
2.809559 
2.810233 
2.810904 
2.811575 



N. 



2.812245 
2.812913 
2.813581 
2.8I4248 
2.814913 



659 
660 
661 
662 
663 



664 
665 
666 
667 



2.815578 
2.816241 
2.816904 
2.817565 
2.818226 



2.818885 
2.819543 
2.820201 
2.820858 
2.821514 



2.822168 
2.822822 
2.823474 
2.824126 



<S67 
668 
699 
670 
671 



Logarith' 



672 

(>73 
674 

676 



677 
678 
679 
680 
681 



2.824126 
2.824776 
2.II25426 
2.826075 

2.82672^ 



2.827369 
2.828015 
2.828659 
2.829304 
2.829947 



682 
683 
684 
685 
686 



687 
688 
689 
690 
691 



692 

693 
694 

696 



697 
698 
699 

700 



2.830589 
2.831229 
2.831869 
2.232509 

2833 147 



2.833784 
2.834421 

2.835056 

2,835691 

2.8^6324 



2.836957 
2.837588 
2.838219 
2.838849 
2.839478 



2.840106 
2.840733 
2.841359 
2.841985 
2.842609 



2843233 
2.843855 
2.844477 
2.845098 



700 

If ■ I 



yoo 



A Table of Logarithms. 



>*m 



, . 



? 
2 



2 
2 



Z 

2 
2 

a 



2 
2 

\2 
2 
2 



N. 

■< ■ ■> 

701 
702 

703 
704 

705 
706 
707 
708 
709 
710 

712 

7>3 
7»4 
7*5 
716 

717 
718 

719 

741 

742 

.723 
724 

725 
726 
727 
728 
729 

730 

731 
732 

733 
734|2 



Logarith. 



2.845718 
846337 
846955 

847573 
848189 



2 

2 
2 
2 



848805 
849419 
850033 
850646 
851258 



851869 
85247^ 
853089 
,^53698 
854306 



854913 

8555^9 
856124 

856729 
857332 



857935 

858537 
859138 

8:9739 
860338 



860937 
861534 
862131 
862728 
863323 



863917 
8645 1 1 
865104 
S6S696 



N. 



73+ 
735 
736 
737 
738 



Logarith' 



739 
740 

741 
742 

743 



744 
745 
74^ 

747 
748 



749 
75? 
751 
752 
753 



754 

755 

756 

757 
758 



759 
'760 

761 

762 

763 



2.865696 
2.866287 
2.?66878 
2.867467 
2.8^8056 



2.868643 
2.869232 
2.869818 
2.87 0404 
2.870989 



2.871573 
2.872156 
2.872739 
2.873321 
2.873902 



2.874482 
2.875061 
2.875639 
2.876218 
2.876795 



2.877371 
2.877947 
2.878522 
2.879096 
2.879669 



764 

765 
766 

767 



2.880242 
2.880814 
2.881385 
2.881955 

2. 882525 



2.88309'? 
2.883661 
2.884229 
2.884795 



N. I Logarith. 

2.88479, 
2.885361 
2.88592$ 
2.886491 

2..887 054 

2.887*677 
2.888179 
2.888741 

2.8.89302 
2.889862 



767 
768 
769 

770 

77i 



772 

773 
774 

775 
776 



777 
778 

779 
780 

781 



2.890421 
2.896979 
2.891537 
2.892095 
1.892651 



782 

783 
784 

785 
786 



787 
788 
789 

790 

79 'J 
792 

793 
794 
7-95 
796 

797 
798 

799 



2.893207 

-893762 

2.894316 

2.894869 

2895423 - 

2.895975 

2.896526 
2.897077 
2.8 7677 
2.898 176 

2.898725 
2.899273 
2.899821 
2.900367 
2.900913 

2.901458 
2.902003 
2.902547 



800] 2.90308 



mm 



m* 



MM 



immmmm 



8uo| 



Igoo 
N. 



■MBMl 



mm 
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Losarich. 



I . 



80 1 
802 
803 
804 
805 



806 
807 
808 
809 
810 



Logarith 



2-903633 
2.904174 

2.904716 

2.905256 

2.905796 



811 
812 
813 
814 

815 



816 
817 
818 
819 

821 

822 
823 
824 
825 

826 
827 
S28 
829 
830 

83' 
832 

»34 



2-906335 
2.906874 
2.90741 1 
2.907949 
2.908485 



2.909021 
2.909556 
2.910091 
2.910624 
2.91 1 158 



n: 



834 
835 

83<{ 

837 
838 



2.911^90 
2.912222 

2.913284 
2.913814 



2.914343 
2.914872 

2.915399 

2.915927 

2.916454 



2.916980 
2.917506 
2.918030 
2.918555 
2.919078 



2.919601 
2.929123 
2.92064^; 

2.q2ll66 



.839 
840 

841 
842 

843 



844 

845 
846 

847 
848 



•849 
850 

851 

8<2 

l53 



854 

855 
856 

857 
858 



859 
860 

861 

862 
863 



2.921 166 
2.921686 
2.922406 
2.922725 
2.923244 

2.923762 
2.924279 
2.924796 
2.925312 
2.925828 



2.926342 
2.926857 
2.927370 
2.927883 
2.928396 



2.928908 
2.929419 
2.929929, 

2.930439 
2.930949 



2.931458 
2.931966 

2.932474 
2.932981 

2 933487 



864 
86s 
866 



2-933993 
2.934498 

2935003 

2-935507 
2.93601 1 



2-936514 
2.937016 

2.937518 



867I2 638019 



■ N. Logarirh. 

867 t.938019 

868 tt.938519 

869 2.939019 

870 2.939519 

871 2.940018 

872 2.940516 

873 a.941014 

874 2.94151 1 

875 2.942008 

876 2.942504 

"877 2.942999 

878 2.943495 

879 2.943989 

880 2.944483 

881 2.944976 

882 2.945468, 

883 2.945961 

884 2.946452; 

885 2.946943 

886 2.947434 . 

887 2.947924 

888 2.948413 

889 2.94890Z 

890 2.949390 
.891 2.940878 

892 2.950365 

893 2.950851 
8942.951338 

895 2.951823 

896 2 952308 

"897 2.952792 

898 2.953276 

899 ^-953759 
90J 2.954243 

9^ 
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N. 
901 


Loganth- 


N. 
934 


Logarith. 


N. 
967 


Logarith- 


2.954725 


2-970347 


2.985426 


902 


2.955207 


935 


2.970812 


968 


2.985875 


903 


2.955688 


936 


2.971276 


969 


2.986324 


904 


2.956198 


937 


2.971739- 


970 


2.986772 


• 905 
906 


2.956649 


938 
939 


2.972203 


971 
972 


2.987219 


2.957128 


2.972669 


2.987666 


907 


2.957607 


940 


2.973128 


973 


2.988 1 13 


908 


2.958086 


941 


2.973589 


974 


2.988559 


909 


2.958564 


942 


2.974050 


975 


2.989005 


910 
9" 


2.959041 


943 
944 


2.974512 


976 
977 


2.989449 


2.959518 


2.974972 


2.989895 


912 


2.959995 


945 


2.975432 


978 


2-990339 


sn 


2.960471 


946 


2.975891 


979 


2.990783 


914 


2.960946 


947 


2.976349 


• 980 


2.991226 


9«5 
916 


2.96 1421 


948 
949 


2.976808 


981 
982 


2.991669 


2.961895 


2.977266 


2.992111 


917 


2.9622^9 


950 


2.977724 


9^3 


2.992554 


918 


2.9628^1.3 


9^ 


2.978181 


984 


2.992995 


919 


2.963315 


952 


2,978637 


985 


2*993436 


^20 
921 


2.963788 
2.964259 


9£3 
.954 


2.979093 


986 
987 


2.993877 


2.979548 


2.994317 


922 


2.964731 


955 


2.980003 


988 2.994756I 


sn 


2.965202 


9S^ 


2.980458 


989 


2.995196 


924 


2.965672 


957 


2.980912 


990 


2-995635 


. 925 
926 


2.966142 


958 
9S9 


2.981366 


991 

992 


2.996074 


2.966611 


2.981819 


2.996512 


927 


2.967079 


960 


2.982271 


993 


2.996949 


928 


2.967548 


961 


2.982723 


994 


2.997386 


929 


2.968016 


962 


2.983175 


995 


2.997823 


930 


2.9684S3 


963 
964 


2.983626 


996 

997 


2 998250 


2.968949 


2.984077 


2.998695 


'iyi 


2.969416 


965 


2.984527 


998 


2.999130 


933 


2.969882 


966 


2.984977 


999 


2.999560 


934 


2.970347 


967 2.985426I 


1000 


3.5P0000I 


Thef 
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TX^HE ufc of thefe Tafles hath been 
■*- already at large (hewed innlfee firft 
and twelfth chapters ; therefore I ihall 
Ey no more of them here. 
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$H£WIHQ FARTHSR 



How to furvey by the Chain only : with 
arr ufeFul Table to that Purpofe^ 



HAVING, in the fixth chapter of the foregoing 
Treatife, Ihewn a ready and ealy way for taking 
the quantity of an angle in the field by the chain only^ 
^nd underftanding it has been approved of by furveyors 
and others, I think it not improper to fay fomething 
more upon that fubjedt in this place. And that this 
way of working may be praftifed with asl much eafe as 
by ufing the moft poftly inftruments, there are two 
feenping difficulties piuft be removed, The firft is, when 
the angle becomes very obtufe^ or contains 170 degrees^ 
or more, then the fubfending or chpr^i-linc will hardly be 
diftihguifh^ble between five or fix degrees, there beinj 
but f part of a link difference between 170 degrees anc 
Iff degrees^' and not above ^ part between 1^8 an4 
179 degrees* To remedy which, you need not take the 
quantity of that angle at all, efpecially if it be an in* 
V^ard angle> but meafure direftly from B to C; and 
V^hf n yoi} coiric right agafinft A^ tkae an off-fet (which 
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you may do with a rod or line only^ as true as with a crofs 
or other inftrumcnt) this off-fet being put down in your 
!iekl-book> will do the bufinefs when you come to 
protra<^9 as well as if you had taken the 
angle in the field: but if that. is not 
iufficienty or any other reafbn neceflj- 
tate you to take die angle A, there place 
a ftrong dick in the angular point A, 
and putting the ring of the chain" over 
it, ftrctch it out at full length, both in 
the line AB and AC ; and where the 
end of the chain falls, there place flicks 
alio, as at D and G. Remove your 
chain from A, and put the ring over 
|lie;ftick at D, andflretch it outto-> 
wards E. Now you Ihould have ano- 
ther chain, or a fmall line, (which you 
may carry in your pocket) exaflly of 
the length of a chain, with a loop ac 
each end : which put over the ftick at 
A, and taking the other loop of the 
fine in one hand, and the loofe end of 
the chain in the other hand, go back- 
ward till both being ftretched ftrait 
meet at E, then will DAE be an equi- 
Jateral triangle, to which add another 
equilateral triangle by loofing the 
chJun at D, and putting it over the 
ftick at E, letting the line remain as it 
was faftened at A, and taking the loofe 
ends again of the chain and line in your 
iiatlds, go backwards as before, till 
lK)th being ftretched ftrait, meet in F. 
Sp have you formed two equilateral 
triangles, and DAF'will contain 120 degrees. Laftly, 
with your ch^n meaftirc the ncarcft diftanqe FG, which 
iupj)6fe to be 84 links and a half; which fum look for 
Vi Ac fpllo^ing table, and right againft it yoii will find 



1^ 
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CO degrees, which added to 120, make 170 degrees^ 
the quantity of the angle fought i or if you have not a 
mind to ufe the table, you niay note it down in your 
field-book, thus, A A 84^, fignifying that angle con- 
fifts of J 20 degrees and 84^ links for its fubtending lihcs 
and yoii may plot it, by performing with your compafles 
upon the paper, what you did in the field with the chain. 
But to take the quantity of an obtufe angle with a fingje 
chain only, let EAI, in the following figure, be an an- 
gle of about 170 degrees; meafure from A towards B 
and C, half a chain on each fide, as to D and E, where 
flick down fticks, and one at A ; then put the ring at 
one end of the chain over the ftick at A, and the other 
end over the ftick at D, and taking the chain in the 
middle by the ring that is coiiirnonly at the end of 50 
links, go backwards till both parts are ftrait, and there 
ftick down a ftick; as at F, Then loofe the ring from 
D, and put. it over the ftick at F, and taking the very 
middle of the chain, make both parts ftrait, which the/ 
will be at C, where ftick down a ftick, from which mc^- 
^ure to E, noting.it down in your Field-Bpok, A A 42^; 
and when you plot it, remember to make the fides of 
your equiUteral triangles but of 50 links each, fot in thi$ 
jpafe you cannot Jiave recourfe to the following T a ble^ 




that being made to the radius of 100 links, unlefs you 

double the nurnber of links found between C and E j or 

\yhich is better, when ygu hav? finiftjed y6ur two cqui- 

j r lateral 
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lateral trianglesj one end of the chain hanging at A^ 
ibetch the other at full length over the ftick at Gy which 
will fall at H ; then meafuring the neareil: diftance be* 
tween H and C^ you will find it to be 844 links^ againft 
which in the table ftand 50 degrees, which added to the 
angle DAG 120 degrees, make 170 degrees for the 
Wgle B A C. [See this Jlgure.} 



B 
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But if yon had rather rneafure this angle, by firft tak- 
ing oqt a right one from it, proceed thus t [See fie 
fgure m the Gtberftde.'] put one ring of your chain over 
the ftick at the angular point A, and ftretching out the 
chain^ let the other end fall any where at pkafure, as at 
B or C ; where ftick a ftick through the ring, and loofing 
that end at A; take it ii> your hand^^ and ftretching it 
ftrait^' fee in what part it will juft touch the hedge AE 5 
which will be at D, if the other ^nd be at C j or at E> if 
the other end be at B ^ and there make a mark $ which 
done^ keeping the end of your chain in your hand> go 
backward from B or C, towards G or F, till your chain 
]s ftrait ;** then moving yourfclf fideways to and fro, till 
you perceive your chain to lie in a ftrait line with B £ or 
CD, at the end of it place a ftick at F or G, fron^ 
whence to A will be a line perpendicular to AE j whcrc^ 
fore from A fet off one chain in that line, which will fall 
at Hi and one chain upon the line A I, which falls at I, 
and meafuring the diftance H I, you will find it 1 2S.links 
tV- parts of a link, or 80 degrees \ which added to the 
jright angle, makes 170 degrees, which ^^s the angle 
required. 

Otherwife you may form a right angle, by fixing on> 
end of the chain in the angular point, and the other end 

at 
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at 40 links diftance in the hedge 5 then take 50 links in 
one hand, and 30 in the other, and ftretch both parts 
llrait, their meeting will conftitute a right angle, it be- 
ing well known that three lines in the proportion of 3, 
4, and 5, will form a right-angled triangle. 

Several other ways might be (hewn to take a right 
angle in the field by the chain only, and alfa to meafure 
the quantity of an obtufe angle j but omittrng thofe, I 
ihall only mention one way more, to take the quantity 
of an obtufe angle, which is as follows. 

Let A be the angle required to be taken in the field ; 
by the chain firft from A, fet off two chains, one to B, 
the other to C : then fixing one end of the chain in B, 
ftretch the other direftly in a ftrait line towards C, mak- 
ing a mark where the end falls, as at 7 5 meafure the diC- 
tance from 7 to A, which fuppofe 8 links -^ parts of a 
link; look in the following Table for this number; 
and right againft it, you will find 5 degrees ; which dou- 




bled (the angles AC 7 and AB 7 being equal, becaufe . 
the fides AB and AC are equal) makes 10 degrees 3 
and fubtraJted from 180, leaves 170 for the angle at A 
required* 

If the angle be an outward, one, continue one of- the 
lines, as DA to C, making AC one chain; alfo fet off 
one chain upon the other line from A to B ; then meafure 
the djftance B C, which fuppofe to be 1 7 links A parts 




of a link, and anfwers in the table to ib degrees, which 
is the complement of the angle A to 180 degrees; 
therefore take 10 fropi 180, remains 170 for the out- 
ward angle DAB, 

S Thefc 
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Thcfe examples, I apprehend, will remove the dif* 
ficulty of mcafuring obtufe angles, and make the matter 
both plain and eafy; as for acute angles, and fuch 
obtiife ones as do not much exceed 90 degrees, you 
have the way to meafure them already in the fixth 
chapter of the foregoing treatife, with fundry ways to 
meafure a field with the chain only, to which I refer you. 

It remains now to (peak of the fecond feeming diffi- 
culty, which lies in the trouble of plotting after this way : 
to remove which you may have a protraftor made with 
links on it inftead of degrees, or both, if you pleafe^ 
which the inftrument-maker may Ibon do by the help of 
this table. Or you may very well ufe the common pro- 
traftors j for having a copy of this table in the field with 
you, you may at once note down the degrees of every 
angle, without mentioning the fubtendents 5 or if you 
only note down the fubtendents in your field-book when 
you come home, you may at once take all the angles ia 
degrees anfwerable to them, and fo plot with an ordinary 
protraftor, as at other times. I have extended the tiable 
only to 140 degrees; for when an angle exceeds that 
number, your beft way of meafuring it, is by the me- 
thod juft now taught. 

What has been already faid, I prefume, will fuffici- 
e,ntly explain the following table, and the ufe thereof^ 
therefore fhall not trouble you with repetitions; only 
defire you to remember, that the table is made for the 
radius of one chain^ or 100 links; and the fubtendents, 
or chord lines, are in links, and decimal parts of a link: 
fo that when you would ufe this table, you muft fet oflf 
but one chain from the angle Cyou defire to know the 
quantity ot) on cither hedge, and meafuring the neareft 
diftance between the two ^nds of the chains, a-crofs 
from hedge to hedge, look for the number of libks in 
the table that neareft diftance contains, and right againft 
it you will find the quantity of the angle as true, as if 
taken by the beft Semicircle, Citcum^rentor or Theo- 
dolite. 

, EXAMPLE. 
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EXAMPLE. 

1 would know the quantity in degrees of an angle 
whofe fubtendent is (accounting one chain radius) 80 
links : accordingly 1 look for 80 links in the table, and 
the neareft number to it is 79 links /^ parts of a link, 
and right againft it ftands 47 degrees j wherefore I fay, 
that angle confifts of 47 degrees and Ibnicthing more; 
and if you defire to know how much the remaining ^ is, 
you may fee by the table, that in an angle of this mag- 
nitude, one link and a half anfwers to a degree ; fo that 
yV parts of a link is juft 12 minutes. The cxaft angle 
therefore is 47** iT. 

What has been faid concerning mealuring a field, or 
taking an angle by the chain only, either in the Appen- 
dix, or 6th chapter, may as well be applied to a pole or 
ftrait rod divided into 100 equal parts; every divifion 
of the rod anfwering to a link of the chain: and the 
table ferves as well for a rod fo divided as the chain 5 
only obferve in meafuring the length of the links, to call 
every 4 poles i chain, and every 4 divifions of the pole 
I Jink; then you niay call it up as if it had been, 
meafured by the chain. You may provide a rod made 
to flioot one part into another like a fifhing-rod, to be 
ufed as a cane, in the head whereof place a fmall com- 
pafs ; and this inftrument will be fufiicient to furvey any 
piece of ground with, without a horfe-load of brafs femi-i 
circles, heavy ball-lockets, wooden tables and frames, 
and three-legged ftaffs, &c. which only fcrve to amufe 
the ignorant countryman, and make him more freely 
pay the furveyor. * 
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^e Table of Chords^ or Subtendents 


to the\ 


1 
1 


Radius of one Chain of Gunter'j or 


lOoUnks. 1 




1 

V «p o . 


• 

CO 


.1 


«? 


.: 


• 
•0 






Degree 

Links 

Tenths 
Link. 


Degree 


Links 

Tenths 
Link* 


Degree 




• 


1 I 7 


36 


61 8 


7' 


116 I 


106 


159 7 




» 3 5 


31 


63 4 


,72 


117 5 


107 


160 8 




.3 5 * 


38 


65 1 


73 


119 


ro8 


161 8 




470 


39 


66 8 


74 


120 4 


log 


162 8 




1 8 7 


40 


68 4 


7£ 


121 8 


IIO 


163 8 




6 10 5 


+» 


70 


76 


123 z 


III 


164 8 




7 12 2 


4* 


71 7 


77 


124 5 


112 


i6f; 8 




8 14 


43 


73 3 
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